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Soundproof room, Gene ral Electric laboratory, Schen ctady 


How Science Conquers Noise 


O echoes roll, no outside noise in- 

trudes in this chamber where G-E 
scientists calibrate sensitive instruments 
that measure sound. 
These instruments, in soundproof rooms, 
are used to get rid of noise. They measure 
the whispers produced by fans. Research 
like this makes possible the development 
of new fans—fans that are quieter and 
more efficient—that will deliver fresh air 
to vour offices and factories—that will pro- 
vide you with vear-round comfort through 


air conditioning. 


esearch on sound is helping to reduce the 
R | | hel t 1 tl 


level of noise in shops and offices. Electric 
instruments, perfected in General Electric 
laboratories in Schenectady, trace elusive 
sound to its source. They locate vibrations 
that produce distracting rattles and squeaks. 
They investigate the causes of sound in 
machinery—make possible the develop- 
ment of machines that hum instead of roar 
reduce noise and costs. 


All over the country people are protesting 
against unnecessary noise. And General 
Electric scientists, enlisted in this same 
crusade, are helping to make possible for 
you quieter, more comfortable living and 
working conditions. 


G-E research has saved the public from ten to one hundred dollars 
for every dollar it has earned for General Electric 


GENERAL @ ELECTRIC 


Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 
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Did an Intruding Comet 
Cause the Ice Ages? 
THI 


mysteries of the ice ages have long ex- 


cited my interest, but in talking with various 
have 


well-informed experts, I found them 
quite perplexed by the 
problem. The evidence 


seems to indicate that 


the various ice ages 
came on the world 
suddenly, and I offer 


this theory to explain 
how they might have 
come about: It is gen- 
erally conceded that 
some comet, known or 
unknown, in its path 
about the sun, might 
come near the earth’s 
orbit. My theory is that such a celestial inter- 
loper, in ages past, approached closely enough 
to the earth to exert a considerable tug on our 
magnetic pole—enough to tilt the earth’s axis 
suddenly to a new angle. This would displace 
the geographic poles to form the ice caps at a 
new location, and they would continue in this 
state until the accident of a closely approach 
ing comet is repeated. My idea is based on a 
strong magnetic attraction, and accounts for 
the sudden occurrence of the phenomenon at 
widely separated times, explains. the broad, 
washed-out valleys due to the rapid melting 
of the ice caps, and, unfortunately, suggests 
the possibility of the calamity’s recurrence.— 


W.F.D., Cleveland, Ohio. 





Welcomes Silencers for Dogs 
—and for Dog Owners 


RECENT issues of your excellent magazine 
have convinced me that the world is becom- 
ing a better place to live in—at least, for those 
of us who have dog-keeping neighbors. I read 
with pleasure, a few months back, of the 
painless operation by which a canine bark can 
be amputated, and now your June issue 
brings welcome tidings of a “silent” whistle 
for use by those enthusiasts who insist on 
romping outdoors with their pets in the early 
morning. Now all I have to do is to save up 
enough money to send the German shepherd 
next door to the hospital, and present his mas- 
ter with one of the whistles. There ought to be 
a law making it compulsory for city dog own- 
ers.to show this much respect for the ears of 


their neighbors —A.L.B., Newark, N. J. 


Pigeon Raising and Fencing 
Are His Pet Subjects 


How about some EN GARDE! 
articles on fencing? I 
think a series on this / 
sport, telling how to . ‘- S77 
make one’s own foils ; Lt (PA 
and masks, should in < 
terest a many 
readers. Another thing 
I would like 
more Intormation ts 
about pigeons; how to , Va 
raise them and teach 
them tricks. I enjoyed 
the article you had on this subject some time 
ago, and would like to read more.—E.AS., 
Chicago, Ill. 


good 


to see 1s 


we a 





Nebraska Conservationist 
Has His Ire Roused 


Our friend, I.A.L., of Dearborn, Mich., has 
attempted to belittle the soil and water-con- 
servation practices now being recommended. 
If I.A.L. would plod through the fields after 
one of our Nebraska rains and observe the 
erosion on the cultivated fields, while the vir- 
gin prairies remain unaffected, I am sure that 
he would revise his opinion. If he could talk 
to some of the old-timers of this country and 
learn how streams that at one time flowed 
steadily throughout the year ere now dry 
canyons except after storms—when they be- 
come raging torrents—he would believe that 
cultivation accelerates run-off. If I1.A.L. could 
stumble into some of the gullies that have 
formed since unwise farming has been prac- 
ticed, the dangers of erosion would be forcibly 
called to his attention. A little first-hand 
study of the situation is all he would need to 
make him as enthusiastic a proponent of con- 
servation practices as he is now a critic.— 


J.T.P., Hebron, Nebr. 


This Is the Exception 
That Proves the Rule 


Ir you will pardon as 
my saying so, there = “3, 9 
seems to be something joan 
fishy about the article 

on photographing the 
Quintuplets, in your gay 
February issue. You say 
that Fred Davis has a 
monopoly on_ photo- 
graphing the Quins, and 
then you show him in 
the same picture with 
them. He couldn't have 
taken that photograph, 
Appomattox, Va 


Getting All Steamed Up 
Over Nature of Steam 


I, IN my turn, am glad to be able to correct 
E.R., who corrected E.E., who corrected two 
other readers regarding the visibility of steam. 
According to his dictionary, “steam is the 
mist formed by the condensation of water 
vapor;” but he does not add what my 1937 
dictionary says in addition to this- . water 
vapor—popularly so called.” Another diction- 
ary that I have says, “Steam is invisible, and 
is to be distinguished from the cloud or mist 
which forms in the air.” So it seems that E.E 
is right in saying that steam is invisible.— 
M.L., Fremont, Nebr 








could 


he ?—R.K., 


That Plowing Problem 
Put Furrows on His Brow 


B.Z., of Roundup, Mont. has my sympathy 
in respect to his plowing problem, for I, too, 
am unable to solve it correctly. The closest I 
can figure is to an area of 2,331.368 square 
rods (14.5710 acres) of plowed field, whereas 
the unplowed field measures 2,331.36396964 
square rods. There is a difference of 0.00403036 
square rods between the two plots, and for 
this difference I am truly sorry. However, the 


true answer lies somewhere between 68.284 
and 68.285 rods for the outside measurement 
of the plowed. square field—J.S.A., New 
Bern, N. C. 


Wonder What Dictionary 
This Came From 


IN LOOKING over a 
recent issue of your 
fine, informative mag- 
azine, I noticed this 
heading, “Come On 
and Tell Us What 
Science Is.” Such ig- 
norant people! 
Science are those 
things that say, “No 
Parking,” and “Keep 
Off the. Grass’! — 
N.C.L., Utica, N. Y. 


Chemistry Fan Would Analyze 
His Own Store of Knowledge 


Durinc the five years that I have been 
reading your magazine, I have never found 
any fault with it, but after waiting patiently 
for someone to suggest this one addition, I 
decided to do it myself. The chemistry page 
is my meat, and I think it is swell, but I think 
the author should print some questions so 
that we amateurs could try answering them, 
and know how we stand. The answers would 
be published in a following issue so that we 
could check our results —J.S., Brooklyn, N. Y 


THAT MAKES ME A 
SCIENTIST ! 





Homemade Oscilloscope 
Met Long-Felt Want 


Goop for you! I hope you have more fine 
articles on radio. That recent one on the 
homemade oscilloscope filled one of my long- 
felt desires. Now I would like to see some- 
thing on how to use an oscilloscope as a 
monitor for an amateur radio station.— 
B.A.K., Hammond, N. Y. 


“Fore-Topgallant Stunsail’’ 
Is Over His Head 


WuHuite I am inter- 
ested in ship models 
like the ones you de- 


PORT 1S WINE AN'A 
SHOT O' RUM ISA 
DRINK, LET S/ 


. 4 >PLICE ‘A =, 
scribe from time to THE ~% & 
time, I can’t fathom MAIN 1 QO” w', 

prace/ \2. 


the high-pressure nau- 
tical terms used in de- 
scribing the construc- 
tion. Why not give be- 
ginners a chance, and 
publish a pamphlet or 
diagrams with these 
parts named so we can 
tell which is which? 
ter, Wis. 


Asks Clearer Definitions 
Of Scientific Terms 


For the benefit of readers who are not ac- 
quainted with the scientific and popular names 
of many of the chemical substances, plants, 
and minerals men- (Continued on page 8) 





—H.H.D., Whitewa- 
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MORE FOR THE MONEY. 
THAT’S THE REASON MORE 
MOTORISTS BUY MOBILOIL 


TS WEEK ... Next Week... 
Every Week...all through the 
stifling, hot summer... 


More motoristswill drive in and 
ask for summer Mobiloil than for 
any other motor oil! a 

Why? We'll tell you. Because 
Mobiloil is absolutely the best 
oil to withstand the terrific, film- 
cracking summer heat of your 
car's crankcase! 








Impurities that defy ordinary 
refining methods are removed by 
the famous Clearosol Process. As 
a result, Mobiloil is cleaner, 
tougher... gives longer mileage! 

Fill up with summer Mobiloil, 
today — finish out the summer 
with a sweeter-running car! 


MOBILOIL*° MOBILGAS 


< 
SOCONY-VACUUM OIL COMPANY, INC. es 
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This new NG he 
sponge is ; 


made (like ‘ 
rayon) of Cellulose. 
It is soft, durable, 
sanitary, highly 
absorbent. 


This Amazing Sponge 
FREE =; 
No.? POLISH 


W! make this generous offer so 


that new thousands of car 
owners will try No. 7 Duco Polish 
immediately, and see how greatly 
it improves the appearance of the 
car. You should use No. 7 Polish 
on new cars as well as old. It keeps 
new cars beautiful and restores the 
color and lustre of old finishes 
dulled by grime and Traffic Film. 
Now we offer a Du Pont Cellu- 
lose Sponge (25c size) FREE to 
everyone who buys a pint can of 
No. 7 Polish. (Offer good in U. S. 
only.) This sponge, created by 
du Pont chemists, is ideal for bath 
and household cleaning, as well 
as for the car. See your dealer 


WHILE THEY LAST! 


GRIME DOES NOT PAY 
... USE No.7 
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OUR READERS SAY 


(Continued from page 6) 


tioned on your pages, I would like to suggest 
that alongside the currently used name you 
print the scientific term. Or, as an alternative 
idea, you could, in such sections as the month- 
ly chemistry article, publish a separate list of 
each substance mentioned in the story, trans- 
lated into precise scientific terms so that any- 
one could identify the chemicals positively.— 
R.A.A., Mexico City, Mexico. 


Anyhow, This Isn’t the Path 


of Least Resistance 
ANOTHER problem that might make The 
Our Readers Say fans sharpen up their pencils 
(and their wits, as well) is this one: In a field 
that measures fifty by 100 
feet, there is a path, four 
feet wide, running from | 
corner to corner. Oneedge —}, ‘ 
} 


of the path meets one 
corner of the field, and " 
the other edge meets the } i) X 
diagonally opposite cor- | N 
ner, as shown in the dia- = [4F™7A 
gram. The owner of the | \ q 

| 


4 
100 PT: 


field wishes to pave the 
path. How many square 
feet of paving material 
does the man need ?—H.J.D., Putnam, Conn. 


» 


JZ 50 #Y./| 


Wanted: Hints for Setting 
Knife’s Broken Bone 

Be1nG a habitual buyer of Popular Science, 
I am glad to have found a reason and time 
for writing to you. I have been buying your 
magazine for over seven years, and the most 
striking thing in the whole book, believe it or 
not, is your cartoonist! I wish to bow to him 
and his witty drawings. Just what does he 
look like? I get a kick out of reading the va- 
rious letters asking for this and that, and I 
notice that many of the readers are adept at 
solving problems. Perhaps they can help me 
with mine. I have an expensive hunting knife 
on which a small part of the bone handle is 
broken, leaving the rest loose and jagged. Can 
inyone come to the rescue with a method of 
patching the handle? I use the knife quite a 
lot, and che forthcoming (I hope) repair 
must be strong.—A.L.S., New York City. 


Wants to Talk Back 


To Radio Announcers 


I HOPI that in the GUESS |} DON'T 
near future you will SOUND 
publish a short article> aia 
on how to make a 


simple microphone for 
beginners; one that 
could be used on any 
radio set. Also, I think 
an article on the work- 
ings of a commercial 
broadcasting system 
would be of wide in- 
terest. Perhaps one ot 
the Our Readers Say contributors could tell 
how to make the kind of “mike” I am 
E.C., Middletown, N. Y. 





me 


atter 


Building Paper Makes 
Inexpensive Darkroom 

Tus idea may be of interest to the large 
number of your readers who pursue photog- 
raphy as a hobby. Not so long ago, I got tired 
of not having a darkroom that I could really 
call my cwn. I wanted something better than 
a converted bathroom, kitchen, or laundry, but 
the greatest obstacle I had to overcome in 
building one was the cost of material. The 
price of the wall board that I needed for cov- 
ering the walls of the room was beyond my 


means, so instead of using this type of mate- 
rial, I got a roll of heavy building paper. This 
is very heavy, strong, and absolutely light- 
proof; best of all, it costs only about a cent a 
foot. I built a framework of light roofing 
lath, and covered it with this paper. The 
joints, I found, could be made with either a 
folded or plain lap joint, and the sheets are 
held together with heavy gummed wrapping 
paper. I hope this idea will prove useful to 
others who, like myself, have to keep expenses 
down to a minimum.—C.W.M., Jr. Reading, 
Pa. 


Body Heat Makes the Flies 
Evade Your Swatter 


In A recent issue, we are told that it is dif- 
ficult to catch the common house fly napping 
because he has thousands of eyes. I have al- 
ways been led to believe that, with all his 
eyes, a fly has very poor vision indeed, but 
that his other senses are highly developed. 
The fly cannot see your hand as it approaches 
to swat him, but he does feel the heat ema- 
nating from it, and the temperature warns him 
of danger—R.W.H., Melbourne, Australia. 


An “Old Bill” Fan Wants 
More Machine-Shop Articles 


HAvING read your interesting and instruc- 
tive magazine for sixteen years, I have a hol- 
ler to make. Mild, mind you, but still a holler. 
You used to have ar- 
ticles on machine-shop 
practice, but in recent 
years, nothing on this 
subject has appeared, 
except Old Bill's shop 
hints, which I always 
find helpful. How about 
giving us “nut busters” 
a break by writing an 
article on shop expe- 
riences once in a while? 
I know that you probably get plenty of letters 
like this one, and I know we all can’t get 
what we want—but, at least, we can let you 
know. I plan to buy your magazine another 
sixteen years—at least, until you start printing 
love stories in it——J.R., Jerome, Ariz. 


“Wherever You Stop at Night, 
You Have a Home’’ 





Epwin TEALE’s interesting account of his 
trailer trip reminded me of an amusing defi- 
nition of the “home on wheels” which I heard 
recently. While driving north from Florida 
this spring with our trailer, my wife and I 
pulled up for lunch under a tree beside the 
road in South Carolina. As we were eating, an 
old darky and his wife walked past, and the 
woman kept craning her neck at our trailer. 
Evidently, she had never seen one before, and 
the old man explained it to her. “That,” he 
said, “is a house that rolls along the road, and 
wherever you stop at night you have a home.” 
That struck me as being about the best de- 
scription I have ever heard of the new travel 
fad.—J.M.A., Detroit, Mich. 


He Would Have Automobiles 
Look Where They’re Going 


PERHAPS some reader can answer this ques- 
tion: Why don’t automobile manufacturers 
equip their cars with headlights that will turn 
with the front wheels? This would be a great 
help, especially in driving on winding, moun- 
tain roads, where the present type of lights 
shine away from the highway at least half the 
time. Surely the cost of production would not 
hinder the regular (Continued on page 9) 
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OUR READERS SAY 
(Continued from page 8) 


use of this type of headlight. I would like 
to correct H.F.G.’s criticism of M.T.L.’s state- 
ment that the range of man’s eyesight is only 
thirteen miles. H.F.G. takes the stand that if 
vision were so limited, none of us could see 
the sun, stars, or moon. Well, H.F.G., you 
can’t see the heavenly bodies themselves, any- 
way—all you see is the light that they reflect 
or give off.—B.T.L., Alameda, Cal. 


Another Shooting Enthusiast 
Wants More Gun Articles 


OccASIONALLY youhave /F | COULD JUST 
had articles on guns, and 
I enjoyed them’ very 
much. I should like to 
see more, especially per- 
taining to .22, and 
30/30 caliber rifles and 
their ammunition. Since 
the care of a rifle is of ut- 
most importance, articles 
on cleaning materials and 
methods would be most 
welcome. Among other 
things, I especially enjoy the articles on chem- 
istry and on microscopy.—R.B., Cleveland 
Heights, Ohio. 


Asks For the “Low-Down”’ 
On Giant Industries 


A FIELD that you have not yet covered oc- 
curs to me, and I suggest the idea for what it 
is worth to you. Why not publish articles on 
the scientific processes used in various indus- 
tries? I have in mind the use of photographs 
and diagrams to show how one of the large 
industrial corporations in each field takes raw 
materials and converts them into articles of 
commerce. This would be handled, of course, 
from a popular scientific viewpoint. Another 
possibility for future articles would be inter- 
views with famous university scientists, giv- 
ing these men an opportunity to speak for 
themselves about their own work. I think this 
would bring to the readers’ attention a great 
deal of fine research that has received too lit- 
tle publicity —T.H.S., Jr., Lombard, III. 


GETA SHOT! 
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Mayonnaise Jars Will Keep 
Nuts and Bolts Fresh 





Wuy not suggest to A.W.B., of Buffalo, 
N. Y., that he can solve his nut, bolt, and 
screw problem by using glass jars? These 
make a neat and con- . 
venient way to store SG 
small pieces of hard- — a) 
ware, and the big ad- g,- s\ 
vantage is the fact mt a 

. ° > Pa) eh 
that the jars, being * Meee \F) |G 
transparent, need no <P) 
labels, because it is ener 


easy to see just what 
they contain. This also 
makes it possible to 
keep a check on one’s 
supply of the different screws and nuts with- 
out opening each jar. Screw-on tops are water- 
proof, and will keep iron parts from rusting 
in damp cellars.—L.C., Coxsackie, N. Y. 


Frank Zaic’s Airplanes 
Please This Reader 


Wuy don’t you devote a special portion of 
the magazine strictly to model-airplane con- 
struction? Practically all of your younger 
readers, as well as many of the older ones, 
enjoy making models, and they should wel- 
come such a department. I have made two 
models from Frank Zaic’s designs in past is- 
sues, and both of them are exceptionally good 


fliers.—K.F., Salt Lake City, Utah. 
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KNOW HOW TO START... KNOW 
EACH STEP TO TAKE 


Before Going Too Far With YourInvention 


The Free Book shown here was prepared for inventors, to 
show them exactly what steps they must take to secure a 
PATENT. If you have an invention, you should send for 
this book AT ONCE. It will tell you exactly how an ap- 

.\ plication for a Patent is made, what information you must 
\\\ furnish your attorney, and what steps he must take in 
order to protect your interests. Remember, inventing an 
article is one thing—securing the exclusive right to manufac- 
ture it, use it, or sell it is another. Without a U. S. Patent, 
you cannot expect to reap the profits that your invention 
may make possible. Send at once for this book. After you 
get that, you'll know exactly what to do to protect youself. 


IMMEDIATE SEARCH NECESSARY 
A Search at the U. S. Patent Office will disclose one of three 
things: That you have hit upon an entirely original invention 
that you have suggested patentable improvements upon an exist- 
ing invention—or that your invention has been anticipated 
throughout, and you should drop it. You should have this infor- 
mation at once. Our FREE BOOK tells everything you need 
to know about patents. We will mail this book upon receipt of 
your letter requesting search—or if you want to read it before 
having search made, simply fill out the coupon below 


— 


WHAT A PATENT DOES FOR YOU 

Every year thousands of Patents are granted. Very few, however, 
represent the discovery of entirely new principles. Most of them 
provide new methods of doing some everyday thing in a better 
way—changes for greater efficiency, usefulness, adaptability, or 
beauty in some previously Patented thing. These IMPROVE- 
MENTS are Patentable if new, and actually represent new in- 
ventions. These improvement Patents offer large chances for 
profit if commercially useful. The business world wants im- 
proved products and services. 


, . y , y + , 
WE SERVE YOU QUICKLY AND SECRETLY 
We have secured patents for inventors located in every state in the Union, 
Our organization is a large and efficient one. Our practice is confined en- 
tirely to Patents, Trade-Marks, and Copyrights. We have had years of 
experience in Patent Matters. When you place your invention in our 
hands, we are in position to proceed at once to secure protection for you. 
Our fees are reasonable, and, if you desire, we can arrange convenient 
terms of payment. 


FREE BOOK TELLS HOW! 

How the Patent Laws protect you; why it is important to aveid loss 
of time in getting your application filed; and many other important 
points. You may have much to gain and nothing to lose by sending 
for this book TODAY. 


FREE RECORD TELLS HOW 


Our FREE Record of Invention Form enables you to make in convenient 
form a sketch of your invention and have it witnessed in a manner of 


value to you should the occasion for evidence arise. 
MAIL THIS COUPON NOW 


CLARENCE A.O BRIEN 


€& HYMAN BERMAN 





1 88-K Adams _ Building : 
1 rT . ) 

5 Washington, D. C. i 
a REGISTERED PATENT ATTORNEYS ! 
: BEFORE U. S. PATENT OFFICE : 
; Please send me at once your Big Free 48-Page Book, : 
g Patent Guide for the Inventor” and “Record of Invention” 4 
g form. This request does not obligate me. , 
| 5 : | 
hy srs nsissic dated eolaapessinandeaninsdigulshianopabanaiaetiinbonunbabsbipeianesssataieiioaen ' 
' | 
DD FERRE chahascoxdnsdabvabjussnveds avussedcadssidimesiipepasicsiiteaessnuoniaaliaal t 
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u Important: Write or print name plainly. ' 
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@ “I wasn’t making any progress and decided 
But what? That ques- 
tion received plenty of attention, believe me, 
and my conclusion was that my greatest handi- 
Where to get it? I 
too — there 


to de something about it. 


cap was lack of training. 
considered that from every angle 
was no doubt as to my decision; the thing to 
do was to take an International Correspondence 
Schools Course in my line of work. I did — and 
my first raise paid for the course. I've already 
had three raises, and that I. C. S. training gets 
the credit.“"—An extract from a student’s letter. 


The coupon is for your 


Get the idea, men? 
convenience! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 7612-J, Scranton, Penna. 
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MORE $5 PRIZE WINNERS 


Two prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- | 
crets of Success contest—‘What Home 
Study Has Meant to Me’—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter-we publish. 


Contest RULES 

Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published. ) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
\ddress your contribution to Success Story 
Department, PoPpULAR SCIENCE MONTHLY, 
53 Fourth Avenue, New York, N. Y. 
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“THE COURSES WERE 


TOUGH, BUT... !” 

In my boyhood days I always dreamed 
of some day becoming an engineer. I 
loved mechanical things such as watches, 
machines, and engines. I loved to see 
wheels and gears go around, and I was 
always taking things apart to see what | 
made them go. 

After finishing only two years at high 
school, my father decided that it was 
time for me to go to work and help sup- 
port the family. I did not like this but 
father’s mind was made up, and that was 
that. He got me a job at the paint fac- 
tory at which he worked. My job here 
was to clean bottles, which were used to 
hold samples of varnish and paints. The 
work was not to my liking and, in addi- 
tion, my hands were burned from the so- 
lution which I used to clean these bottles. 

I told my father that I could never 
learn anything about engineering here— 
washing bottles—but this did not move 
him at all, so I thought the only way out 
was to get lax and disinterested in my 
work. This I did, and a few days later 
I was fired. Well, dad saw that I was de- 








termined to have my way, so he said 
“Son, follow the road that you want to 
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be a DE 


To tt 
make Crowns, 
Plates, Bridgework, 
etc., for Dentists. Fasy 
practical way to learn me- 
chanical dentistry at home in 
spare time. FULL EQUIP- 
MENT OF TOOLS 
MATERIALS INCLUDED 
WITH COURSE. Low tui- 
tion. Easy terms. Write for 
FREE BOOK about this 
money making profession 
that is not affected by ma- 
chine age. 

McCarrie School of Mechanical Dentist 
207 N. Broad St. Dept. 647 Philade' 
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IN YOUR HOME by Practical Shop Methods 


NEW EASY WAY TO BETTER JOBS— 
GOOD PAY! We furnish dozens of items of 
Electrical Equipment to train you by prac- 
tical shop methods doing actual jobs 
right in yourhome. Amazing new plan gets 
results, Write for Free Book and details. 


NSTITUTE, Inc. 
Dept. — . Hinsdale, mm. 


RADIO 


ENGINEERING, 


broadcasting, aviation and police radio, servicing, marine 
radio telegraphy and telephony, Morse telegraphy and rail- 
way accounting taught thoroughly. Engineering course of 
nine months’ duration equivalent to three years of college 
radio work. School established 1874. All expenses low. 
Catalog free 

Dodge’s Institute, Nye St., Valparaiso, Indiana 























demand. Complete courses in arc 
and acetylene welding, meta! fin- 
ishing, body and fender bumping, 
spray painting and collision work. 
Specia! low rates. Write today. 


MICHIGAN TRADE SCHOOL CIRCULAR! 
3761 Woodward Ave., Detroit, Mich. 



















Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary, 
New easy method. Nothing else like it. Send at once for 
free booklet—**Win Success in Advertising,”’ and require- 
ments. No obligation. Page-Davis School of Advertising 
3601 Michigan Ave., Dept. 136B, Chicago, U. S. A. 


TOSWN your way 

A J 

é $! 
ON’T COPY - LEARN TO ORIGINATE! 


G5 
RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home that you can 
—~ 





SELL! Course has 26 lessons and 600 illustrations. 
Send name and address for free details. Onty..-- 


RAYE BURNS SCHOOL, Dept.S-X, Box 2194, Cleveland, Ohio 


Photography 
‘SERB PLEASURE or PROFIT 


Prepare for profitable business or 
fascinating hobby, at home under 
guidance of qualified instructors. No previ- 
ous experience necessary, common school 
education sufficient. Many earn while learn- 
ing. Our practical studio methods also quali- 
aying _ itions yn gradua- 
P clow ai ice for free 
»t ‘‘Opportunities in Modern Photog- 
raphy’’, particulars and requirements. 
_— oo oe oe oe oe oe ee oe -— oe eo oe oe oe oes 
AMERICAN SCHOOL OF PHOTOGRAPHY 5 
3601 Michigan Avenue Dept. 1368 Chicago, I. 
Send booklet, ‘‘Opportunities in Modern Photography’’, full particu- 
lars and requirements, 
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Secrets of Success 


travel. I will not hinder you in the least 
bit, but you must work.” 

I knocked around on other jobs while 
making up my mind what to do. I finally 
decided that there was only one road left 
open which would bring me to the goal 
I had in mind. This was to study at night 
and at the same time get experience along 
engineering lines. 

With this in mind, I applied at the 
————— Company, makers of turret 
lathes and telescopes, for a job as machin- 
ist and toolmaker’s apprentice. The wage 
was very small, but I was happy because 
here I had an opportunity to study and 
work. But while with this company, I 
soon realized that my appetite for study 
was not satisfied, so I promptly enrolled 
with the School and began 
their course in engineering. Here at last 
was more information on engineering sub- 
jects. After four years I completed my 
apprenticeship, and became a machinist 
and toolmaker. I left here and did many 
jobs at other shops to obtain more in- 
formation and experience. 

My next step was to get work as a 
draftsman. This was accomplished when 
I received a job at the Com- 
pany as tracer. I stayed here for only one 
year because an opportunity came my 
way at which I could put all that I had 
studied to use. This chance was to work 
as assistant to an experimental engineer 
who was connected with the 
Company. The work consisted of follow- 
ing a new idea in regard to carbon brushes, 
from start to finish, including machine 
shop work, laboratory and drafting or de- 
signing, as well as labor. I worked for 
this company for four happy years. But 
happiness did not last long. My division 
was moved out of town, and on account 
of my family I could not go along with it. 

This, however, did not stop me and I 
received employment with another con- 
cern which makes heavy forging machin- 
ery. Here my work consisted of trac- 
ing and some minor detailing. Then along 
came the depression and I was let out, 
due to no fault of mine. 

But during the depression when others 
were moaning over their losses, I kept 
right on and finished my course of study. 
I had a little money left and this I used 
to pay for some more study. I took an- 
other course, this time in internal com- 
bustion engineering. 

Through 1933-34, I did odd jobs such 
as painting, labor, selling—as a matter 
of fact—anything that I could work at 
and earn money. 

In 1935 I met a girl, and eight months 
later we were married. Jobs began to 
open up and I again received a job as 
draftsman with the Company, 
makers of ex-ray equipment. This job 
only paid $22 a week, but this was bet- 
ter than nothing. I hurried and finished 
my course, then at last I again got a bet- 
ter job, and one which paid more money. 

This job was as a detailer with the 
— Engine Company, makers of 
marine diesel engines. After only one and 
a half years here, I am proud to say that 
promotion came mighty fast. At the pres- 
ent time, at the age of only 29, my capac- 
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VALUABLE BOOKS 
Fir TO INVENTORS 


AND OTHER MEN WITH IDEAS 
Tells How To Protect 


an Invention 


ELLS you exactly how the Patent Laws 

protect you. Why you need a Patent at 
all. Explains simple but important steps to 
take at once without cost to help establish 
your claim to your invention. Explains what 
kind of sketch, drawing or model is needed, 
the preliminary search, how Patent papers 
are prepared, assignments in return for fi- 
nancial assistance, etc. Also illustrates many 
interesting inventions, shows you 115 different 
mechanical movements that inventors have used 
in working out ideas, and much more. Inventors 
the world over have welcomed this book. We 
gladiy send it with our compliments to any 
serious, interested man. 



















What is an 


THIS ion? 
Invention? 

Many people have the 

a OK irapression that an inven 

tion must be something 


radically new or complex 


Nothing is farther from 
the truth. Most successful 


Suggestions 


| on 
ie WHEN 





and Tells How to Go About 
HOW 


Selling an Invention Inventions of today "are 
. £ improvements on devices 
to ‘ell an | Talle y ar aay s which have already been 

} Tells you how in an inexpensive manner you thought of before and many 


'NVENTION 


of which have been on the 
market for years. Whether 
your invention, or your idea 


can bring your invention to the attention of 
prospective buyers. Suggests the proper time 
to take such step. Outlines methods other in- for one, is semethina red! 
ave acc e t Wi , is 8 - 
ventors have used successfully in selling and cally new or merely @ sen- 
| marketing. Remember, an _ invention isn’t sible improvement on an 
i 
j 





enough. A Patent isn’t enough. You must al- existing article does not 
so know how to cash in. This book deals with matter. If it will save time, 
save labor, make money or 
give pleasure, you should 
at least see about the pos- 
sibility of protecting it. 


{| 
i that subject. Also sent to you free and without 
rH slightest obligation. Mailed the same day we 
hear from you. 





37 Years in the Business 
of Helping Inventors 


For 37 years—more than a third of a century—it 
has been our business to help inventors. We have rep- 
resented thousands of them from all over the world 
in their dealings with the United States Patent Office. 
We answer questions. We study each device to bring 
out its best patentable possibilities. Also, we frequently structions. Any letters, sketches, drawings or models 
advise inventors against going ahead with inventions which you entrust to us are held in strictest secrecy. 
which could not possibly have been protected. By care- You may write us fully and frankly. But first, 
fully developed methods, we try to keep expense at a KNOW THe FACTS. Sign and send the coupon 
minimum, and arrange deferred payments when needed. now. Get that much done today. 


The booklets shown above 
- Se ee oe ee Se 


may be the means of saving 
ie VICTOR J. Co 
VANS & UO. 


you time, trouble, expense 
and even later disappoint- 
ment. They are yours for the 

REGISTERED PATENT ATTORNEYS é 
Main Office: 210-H, Victor Building, Washington, D. C. 
Other Offices: 1445-C Monadnock Bldg. CHICAGO; 2610-C Sin E 
ide. o- 


Strictest Secrecy — 
Write us in Confidence 


With the booklets we will also send you a free 
copy of our ‘Evidence of Invention” form, on which 
you can sketch and describe your invention and es- 
tablish a date of disclosure. Such a dated disclosure 
may later prove important to you. We send full in- 














asking. Write us today. 
Ber eiag.« NEW YORK: S14-C Empire , PITTSBURGH; 1010-C 
obart Bidg., SAN FRANCISCO; 736-C Security Bidg., LOS ANGELES. 


Send me FREE copies of your books, ‘‘Patent Pro- 
tection’’ and ‘“‘When and How to Sell an Invention.’ 
(Note: Same books supplied by any of branch offices 
listed above.) 


Name Winiiinidingnsii he piidbbiiciiataihaanatiianananiiubiannainiibinidealieiieni stad : 
S| Re ae I COTE TE ae eT, 


Pais cisinnisntionas 








Please mention PopuLaR SciENCE MONTHLY when answering advertisements in this magazine. 11 











\Fly Around the World § 
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Foreign Plane Civil & Milt tary ilustrated with 
Specifications. Also Chapt on History of Aviation | 
Aircraf f Future, ete y wers all questions on 
Hlistorical Flight Record Statisti ete 
FREE OFFER—SEND NO MONEY 
Send name and address only. On delivery pay postman only 
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Money back within ten day: if not satisfied 
4 Metro Publications, Dept. 3607, 70 F ifth Ave., New York 
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FACTORY TO You 


NEW REMINGTON NOISELESS PORTABLE 





AT LAST! The famous Remington NOISELESS 
Portable is yours for only ten cents a day. Brand 
new. Not rebuilt. Standard keyboard and every 


modern feature. Free carrying case and typing 


course. 10-Day free trial. You don’t risk a penny. 
WE 
now! Write Remington Rand Inc., 
New York, N. Y 


PAY ALL SHIPPING CHARGES. Act 
Dept. 153-7 





_315 Fourth Avenue, 









. ‘ Salaries of Men and Women in the fascinatin pro- 
fession of Swedish Massage run as h igh as $40 to 
$70 per week but many prefer to open their own of 

i ‘ fices. Large incomes from Doctors, hospitals, sani- 
B tariums and private patienta come to those who 
qualify through our training. Reducing 
alone offers rich rewards for specialists. 
Write for Anatomy Charts, sample les- 
son sheets and booklet—They ‘re FREE, 
THE College of Swedish Massage 
16 N.Ashiand, Dept.B- se ee 
(Successor to National College of Ma 





os \ in Los Angeles 


AMATEUR CARTOONISTS 


WIN $2500 


inted—-Amateurs with humorous ideas. No draw- 
ability necessary. The amateurs of today are the 
mal cartoonists Ideas 
prize awarded by 
t au 1 ences ‘veryone has 

h prizes in all. Rush name on penny 
for Valuable Tips on How to 











of tomorrow 





Applause-O-Meter test be- 
an equal chance. 
post card 








Make Money With Simple Car 
toor and i Ideas"” 
Cash Prize Blank and 
Rule SEND. NO MONEY. 





CARTOONISTS’ EXCHANGE 
Dept. 1447 Pleasant Hill, Ohio 


ig EC TRIC 
ENGINEERING 


For those who can't afford the time and expense 
of a 4-year college course, Bliss offers a con- 
densed ONE YEAR residence training, combin 
Ing essential Theory and Practice. 465th year. 
CATALOG ON REQUEST! 


vy BLIS ELECTRICAL 


—_a 









SCHOOL 
107 Takoma Ave., Washington, D.C. 









BEA. RAILWAY 


INSPECTOR 
Jobs are Ready for TRAINED MEN! 


Bus and Railway Lines are constantly in need of 
TRAINED Passenger Traffic Inspectors. Our 
home-study course qualifies you quickly and 
upon completion we place you at up to $135 per 
month, plus expenses, to start, or refund tui- 
tion Interesting, healthful (outdoor) work. 
Rapid advancement. Free Booklet gives 18-yr. 
record, 

STAND ARP BUSINESS TRANG INSTETUTE 
Sep 307 uffaio, N. Y. 


Write for 1937 picture 
book, how to breed 
squabs, to Elmer Rice, 
Box 616, Melrose, Mass. 
_ Thousands wanted weekly 
at profitable prices. 











The Plastex Industry needs manufacturers on small scale 
and for big production of Lamp and Clock Stands, Art 
| 
| 


Goods & Novelties in Plastex and Marble imitation 
Experience unnecessary. ‘4c material makes regular 10 
tore sellers. Rubber moulds furnished for speed pro 
duction. Small investment brings big returns. Ambi- 
tious men have chance for real prosperity. Our free book'et wil! 
interest and benefit you. Plastex retustries, Dept. 2, 1085 
Washington Avenue, New York, 
















Cc Fascinating 
book on scientifically 
solved true crime cases sent 
absolutely free to those over 17 
Also tells how to get into Scien 
tifie Crime Detection. Home Study 
Newopportunities. Travel. Steady Employ 
ment. Experiencenot necessary. Very easy term 
SOE nTInte caine te a cesysturE 
AMERIC Inc. Bid J. 8 


ur- 
Getter Pres., “best. i1G7, “Huntington, w. Virginia 


lt racer -- YOU'LL LIKE 


OFFERS YOU GREAT FUTURE 


Demand for trained rcraftsmen in Southern California 
plants sir easing and al ly exceed supply Curt 
\ 


MVright Technical Institute r ation'’s foremost and ol Jest 


scho located in heart of th activity and specializes in 

Sheet Metal, Master Mechanics and Aero Engineering. (No | 
flying involved ) Graduates are obtaining immediate ptr | 
ment Write for details NOW Curtiss-Wright | 

Institute lendale, Los Angeles, Cal Dept 


birdbath 
vithout 1 ld power or 


Make Glazed Concrete Products 


and and 


i ( rile ill izing tatuary 
ftware novelttt N 





experience needed 
2 Mor making employmer Send 10e for 
\ t l t data, details 
\G ; .. NATIONAL POTTERIES COMPANY 
I. 13 . 26th St. Room 22 
M Eenniie. Minnesota 


Learn to MOUNT BIRDS 


Tan SKINS, Make Up FURS 


ermist. We teach you at Home. 
Mount Birds, Animals, Pets, 
common apy oe Save your hunt 
ing tr * home and den 
M he genuine « KRO ME LEATHER, tan 


and make up af yp pte 


FREE BOOK ©" "3" 
” I 


Hunters get thig wonder 1 ts 
wow Fre ne § —t cord Voda 
r AGE 











MONTHLY when 





Resilvering Mirrors 


REFINISHING PLATED Articles, Autoparts, Re- 
flectors, tableware. Making Chipped Glass Name 
Experience unnecessary. Write, 
900, _ Marion, Indiana. 


Plates, Signs. 
SPRINKLE, Plater., 
















DEGREE 'N 
TWO YVEADPS 


Electrical 
Mech Drafting 
Aeronautical. Intense 
No extras for prepara 
esired. Low tuition 
. Catalog. 
Fort Wayne, Ind 





engineering 


course in 


mical Mechanical 


Radio an Television, or 
pea ti ugh program 

r review. Earn boar 
Enter March, June, Sept 
E. Washington Bivd., 













BIG DEMAND FOR 
PHOTOS YOU CAN TAKE 


No matter where you live, what you do 
or what kind of camera you own—if you 
like totakesnapshots, youcanturnyour | 
hobby into a profitable spare-time or 
ion as Journalistic or 
her. 16,000 publica 
e buy millions of 
photos each year from free-lance am 
ateur photographers. FREE BOOK 
tells how we train you at home tocash in 
on this demand. No canvassing. Pay for 
course in easy monthly installments. And 
you earn as Write at once 
UNIVERSAL ‘PHOTOGRAPHERS 
Studio 37, 10 W. 33rd St., New York City. 


full-time profes 





WITH YOUR 


inswering ad? 


ertisements in this magazine. 


Secrets of Success 


ity is that of assistant chief draftsman, in 
charge of engine design. 

All thanks to those 
courses! They were tough, and took a lot 
of time, but they made me what I am 
today. I still believe that hard work and 
study is the only road to success. 


—J. J. T., Detroit, 


correspondence 


Mich. 





“GETTING SOMEWHERE 
AT LAST” 

Twenty five years ago I graduated from 
high school. My father was a fairly well- 
to-do farmer, and because I wanted to at- 
tend one of the large mid-western univer- 
sities he consented to send me. Rather 
hazy on what particular course to study, I 
enrolled as a special student in law school, 
not because I wanted to become a lawyer, 
but because I had an idea that a knowl- 
edge of law might help me in after life. 

Here I was, a very raw undergraduate 
with a record as a rather dull student in 
high school as a background, in a strictly 
graduate school (undergraduates could 
only be admitted as special students) and 
of course I failed gloriously—lasting out 
only the first year. 

After leaving school, I had various jobs, 
ranging from ordinary factory work to the 
district managership of an industrial health 
and accident insurance company. Adjust- 
ing insurance claims had always attracted 
me, and in 1928 when I found myself 
working in a gas and oil service station 
I began the study of law all over again 
(this time by correspondence) with the 
expectation of getting in the insurance field 
again as a claim adjuster, a position which, 
of course, required certain legal knowledge. 

However, in 1930 I had a chance to 
connect with the collection agency that 
I am now with, and while the depression 
caused me to have to discontinue my 
course before I had entirely finished i 
the school kindly let me keep the full set 
of books sent me, and, further than that, 
sent me the remainder of the lessons 
which I eventually worked out. 

Due knowledge that I have gained 
in going over my lessons, I have been able 
to handle any legal problem that has 
arisen in connection with my work, and 
all procedure in the lower courts where 
laymen are permitted to practice under 
State Statute. 

After twenty years of 
drifting, I think I have found myself, 
thanks to my home study course. While 
perhaps I am not making as much money 
as some, I know that I am getting some- 
where at last, for recently one of our cli- 
ents offered me a place in his organization 
to take charge of collections, and in this 
year of 1937, when an employer hunts up 

prospective employee and offers him a 
position, it must be because the employee 
has a reputation of doing his work well. 


—R. H,. M., Battle Creek, Mich. 


rather careless 





If you like PopuLarR SclENCE MONTHLY why 
not pass the word along to your friends. 
When an article in this magazine strikes you 
as being unusually good, tell your friends to 
get a copy at the newsstand, and read i 
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POPULAR SCIENCE MONTHLY 
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Special Tool Offer—Now! 
Don’t waste the best years of your life. 
| Learn this money-making business in a 
few months, Day or Evening, and become 
independent. Big demand. Highly en- 
dorsed—oldest school. Practical, In- 
dividual ‘‘Lab.’’ Training. Easy terms. 
EmploymentService. Write TODAY for 
FREE CATALOG R and TRIAL OFFER. 
New yore, eo of ee Youn m 
127 W. treet 


tan MECHANICAL DENTISTRY 











CARTOONING 


Develop your ability with personal 
instruction from an internationally- 
known cartoonist. His exclusive, 
ad “i 4 successful method of drawing and 
creating ideas makes it easy to at- 
tain success. Write for details of this exceptional 
home-study course. No salesman will call. 
THE WATIONAL SCHOOL OF CARTOONING, 437-A Penton Bidg., Cleveland, 0. 












PARKS AIR COLLEGE — 


PARKS AIRPORT EAST ST.LOUIS, ILL 





Offers you college education majoring in aviation 
Four 96-week courses lead to B. S. degrees in Professional 
Flight, Aviation Operations, Aviation Mechanics, Aeronauti- 
cal Engineering. 100 acre airport. 14 buildings. 33 in 
faculty. 254 enrolled. 5,800,000 miles flight —t 1548 
planes 23 engines repaired and rebuilt in shops. Gradu- 
ates with all leading aviation companies. Dormitories, din- 
ing hall on field. Summer term July De PS. * 


TOtH YEAR panxsanPesttece.’e 








Rt. ST. Sie. LL. 





Re-St Striny Rackets at Home 


oe EARN MONEY 


. It’s easy, pleasant, profit - 
able work, No experience 
required. Learn in a 
FEW MINUTES. I sup- 
ply everything needed. 
Earn $50 to $100 cash in 
Pe a" your spare time. Act 

t ‘ermatex i ri <a ° 
with instructions, postpaid. 50c sea write ae de 
W. A. BICKEL, Dept. F-7, 809 W. Madison St., Chicago, Ill. 


BECOME AN EXPERT 


ACCOUNTANT 


Executive Accountants and C. P. 5,000 a 

Thousands of firms need them, Only 14,000 Eoctined F able Accrant- 
ants in the U.S. We train you thoroly at home ins are cme forC. 
——e€ or executive accounting positions. Previous experienc 
unn . Personal training under supervision of staff o 8, 
inclading ‘members of the American Institute of Accountants. PWrits 
for free book. Accountancy, the Profession that Pays.’ 


LaSalle Extension University, Dept. 783-H Chicago 
The School That Has Trained Over 1,350 C. 


Earn While ee at — 
“10 R Ag 
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TELEVISION, PHOTO 
PUBLIC ADDRESS 

Many R-T-I Trained Men | PHILCO 
ree nd up to $75 a week and | CROSLEY 
more in_ full-time radio 
jobs—$5-$15 in spare time ZENITH 
alone. More ae 4 GRUNOW 
needed. Learn at pome by and 46 





quick, easy, R-T- 
BV 108s Endorsed by - big nn other 
erns rite r big ¢ 
rea PAY portunity Book i EE. mfagrs. 


RADIO AND TELEVISION INSTITUTE, Inc. | endorse 
2130 Lawrence Ave., ‘ Dept. 20- -B, , CHICAGO, ILL. iR- ‘io ! 


yy BIG 1937 LEADER 


For greater profits, steady income and re- 
peat business, sell Contury 
LES EXPERI- 


GenuineLeatherTies £X¢# SEEDED 
Beautiful 4-in-Hands 
: for Men and Boys gell on sight, everybody buys. LOOK 
LIKE SILK: cleaned with a damp cloth. Famous Cen 
tury Bows sell $0 enisoere men, such as policemen, fire- 
men, letter carriers, rite today for our new 


1e et 
or, sind oc for saropies, FREE DEAL OFFER, 
CENTURY TIE CO., 2245;7 W,Grane 80a: 
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ODD GOLD-MINING PLANT 
TAKES METAL FROM SOIL 


GOLD-MINING plants, which extract the 
precious metal from the soil in which they 
grow and concentrate it in their seeds and 
stems, have recently been discovered by a 
Czechoslovakian scientist. Called ‘scour- 
ing rushes,” the plants were grown in earth 
which contained less than three thou- 
sandths of an ounce of gold to the ton. 
When they were later burned, their ashes 
proved to contain more than twenty 
ounces to the ton—sufficient to make 
them commercially valuable if there were 
only enough of them available. It is not 
expected that the vegetable miners can be 
used to extract gold out of low-grade ores 
or soils, but the study of their peculiar 
ability may reveal interesting facts. 


TASTE TEST DETERMINES 
FAVORITE FLAVORS 


WHAT FLAVOR do most people like best ? 
To settle this question for the benefit of 
druggists who disguise unpleasant-tasting 
medicines with flavoring extracts, Harold 
N. Wright, a pharmacologist, recently 
conducted a taste test among students at 
the University of Minnesota. The flavor 
honors were carried off by chocolate and 
raspberry, with orange, cherry, sarsaparil- 
la, and citric acid as close rivals. Bitter 
drugs are best concealed by chocolate and 
raspberry extracts, it was found, but salty 
drugs are best disguised with either cin- 
namon, orange, or sarsaparilla, 


JUICE OF ONIONS MAKES 
HUMANS CRY, GERMS DIE 


CONSTITUENTS of onions and garlic that 
bring tears to the eyes of human beings 
have germ-killing powers that may be use- 
ful in fighting disease, according to a 
theory advanced by two California scien- 
tists. The fact that onions are almost 
immune to bacterial attack led to a search 
for the secret of their germ-resisting pow- 
ers, and to the isolation of the germicidal 
substances. Tests are now under way to 
determine the usefulness of these chemi- 
cals in healing infectious diseases. 


TWO-IN-ONE FIELD GUN 
ADOPTED BY BRITISH 


ComBINING the best fighting qualities 
of two types of field gun used in the 
World War, a new weapon adopted by the 
British Army is expected to effect a great 
increase in the efficiency of artillery units. 
It will replace the heavy, plunging- 7 
howitzer formerly used against troops i 
trenches, and the lighter, shrapnel- fring 
eighteen-pounder employed for shelling 
an enemy in open country. Being able to 
perform both these functions, the new gun 
will simplify the organization of artillery 
brigades and eliminate the necessity of 
having two kinds of battery in action at 
the same time. Although details of the 








Amazingly Easy 
Way to Get into 
ELECTRICITY 


Send Today for Details of 


“Pay-After-Graduation Plan 











Don’t spend your life never sure of a job. Let us pre- 
pare you for your start in a good paying field. Let us 
teach you how to prepare for positions that lead to 
good salaries in Electricity—-NOT by correspondence, 
but by an amazing way we teach right here in the 
great Coyne Shops you get a practical training in 90 
days. Mail the coupon below. If you are short of 
money I'll send you all details of my ‘‘pay-after- 
graduation plan” where many get my training first 
| and start paying for it 5 months after they start 
| School and then have 18 months to complete their 
| payments. 


LEARN BY DOING—IN 90 DAYS 


| BY ACTUAL WORK—in the Great Coyne Shops 


I don’t care if you don’t know an armature from an 
air brake—I don’t expect you to! Coyne training is 
practical ‘‘learn-by-doing” training. Don’t let lack 
of money hold you back from getting all details of 
my amazing plan. 


MANY EARN WHILE LEARNING 


| If you need part time work to help pay your expenses, 
| we may be able to help you as we have hundreds of 
| others. When you graduate we'll give you lifetime 
| employment service. And, in 12 brief weeks, in the 
great shops of Coyne, we train you as you never 
| dreamed you could be trained . . . on one of the greatest 
outlays of electrical apparat use ver assembled .. . real 
dynamos, engines, power plants, autos, switchboz ards, 
housewiring, armature winding and many other 
branches of Electricity. 


Electric Refrigeration 
Air Conditioning 


| Right now we are including additional instruction in 
Electric Refrigeration and Air Conditioning without 
extra cost so that your training will be complete and 
youcan get intothis marvelous, rapidly expanding field. 


Coyne is y vat 
GET THE FACTS cree acer into 


| Electricity. This school is 38 years old—Coyne train- 





ing is tested. You can find out everything absolutely 
| free. Simply mail the coupon and let us send you the 
| big, free Coyne book with photographs... facts... 
| opportunities. Tells you how many earn expenses 
while training and how we assist our graduates in the 
| field. No obligation to you. So act at once. Just mail 
| coupon. 


BIG FREE BOOK 


Send for my big book containing photo- 


complete story— AC Luce 2M 
COYNE ELECTRICAL SCHOOL 


absolutely FREE. 
500 S. PAULINA ST., Dept. 87-73, CHICAGO, ILL. 


. C. Lewis, Pres., COYNE ELECTRICAL SCHOOL 
] 500 S. Paulina Street, Dept. 87-73. Chicago, Ul. | 





Paper . ard ] Dear Mr. Lewis: Without obligation send me y out t 
to @ar | new weapon are still secret, it is under- j big. free catalog, with facts about Coyne Training and » 
, . le ls of **Pay- i t 
Dependable ate | stood to have a caliber somewhere be- SENS GE PONE SENS oa 1 
eas FRANKLIN INSTITUTE tw Ss s 7 ~ 
positions 7 Dept. D243, Rochester, N. Y. | tween the 3.3 inches of the old eighteen- i 
S 1 Gentlemen: Rush FREE list of > ‘ . £ ES S c f » fo 1 a 

Common education © Ss acammaanad big pay position pounder and the +.5 ine he - ol the field .* me serecscccccccccccccccccces Ablosees “I 
usually sufficient. > Send FREE 32 page book describing | howitzer. Two types of shell—shrapnel 
Influence fl aeertes. hours, work, and telling how . hs . ° H 1d . i 
unnecessary. © to get a position. | and high-explosive—will be used inter- a LGAVESS ceccccccccccccsccceeseeeeeesceseeees i 
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Are you hunting a bigger job, 
job hunt you? 
work, when you can 
tively few months the 
which big firms pay big money? 
have greatly increased their incomes by the 


cquire 
specialized 


home-study business training under the LaSalle Prob- 
Let us show you how you can do just as 
The coupon will bring you complete 
together with details of our convenient 

also your free copy of a remarkable 
Make your 


" 


lem Method 
well or better 
information, 
payment plan; 
book—**Ten Years’ Promotion in One.” 
start toward that bigger job loday. 


= Find Yourself Through LaSalle!— 
| LaSalle Extension , 





A Bigger Job— 


and Youw’re the Man 


or does the bigger 
Why waste priceless years at routine 
at home in a compara- 
knowledge 
Thousands of men 















for 


new 





. e 
| University > 

Dept. 783-R Chicago 

| Please send me full infor- | 
mation regarding the course 

and service I have marked 

with an X below. Also a 

copy of “Ten Years’ Promo- 

tion in One,” all without 

obligation to me . 

Business Management: Training for Official Man 
agerial, Salesand Departmental Executivepositions | 
}Modern Salesmanship: Training for position as 
sales Executive, Salesman, Sales Coach or Trainer, 
les Promotion Manager, Manufacturers’ Agent, 
olicitor, and all positions in retail, wholesale or 
specialty selling 
Higher Accountancy: Tr ining for position as 
iditor, Comptroller, Certified Public Accountant, 
c ost Accountant, et« 
| Traffic Management: Training for position as 
‘ Railro d or Industrial Traffic Manager, Rate Ex- 
Pp , Freight Solicitor, etc 
| pated LL. B. Degree | 

(] Stenotypy: The up-to-date method for secretaries 
and court and convention reporters 

[ Mode “rn Fore manship: Training for positions in 

Shop Management, such as that of Superintendent, 
General F ore man, Foreman, Sub-Foreman, etc 

(Industrial Management: Training for positions 
in Works Management, Production Control, In 
dustrial Engineering, etc. 

[)Personnel Management: Training in the posi- 
tion of Personnel Manager, Industrial Relations 
Manager, Employm« nt Manager, and positions 
re lating to Employ ee Service 
J ede rn Business Corre spoade nce: Training for 

sor Collection Correspondent, Sales Promotion 
Nn inager, Mail Sales M: imager, Secretary, etc. 
| Stenography: Training in the new superior ma- 
chine shorthand, Stenotypy. 
Ry. Station Mgm't O Railway Accounting 
Expert Bookkeeping Effective Speaking 
Business English Cc. P. A. Coaching 
Commercial Law (1) Stenotypy 
Credit and Collection 
& Correspondence | 
f P16 rth Oe Ree hReneeséeee nates | 


Address 








Here's opportunity! 
Rado as Television sweeps the country 
broadcasting 
evision Station W 
W rite 
photos « 


station. Ge 
NAL andc 
today for free folder and literature 
#t Television broadcasting, opp« 


showin 





Bea TELEVISION EXPERT] 


LEARN TELEVISION WITH RADIO NOW! 
Get ready for the best paid jobs in 
Train at big-titve 
t actual experience over our Tel 
ymmercial station WO9XBY 
g actual 
rtunities, etc 


FIRST NATIONAL TELEVISION, INC. 
Dept. EE7, Power & Light Bidg., Kansas City, Mo. 


















Oa HOME! WRITE US/45c 


Earnb vig profits re stringing tennis 

rackets at home. Easy work. Ex 

Perience unnecessary. Save on 
‘our tennis, b Twas equash! 
md for FRI TAL LOG of 

Tennis oo ~! She 

H.€.Wilis Co.,1047 W. vA7ense. 

Dept. 8-136, Chicago, U. S. 





> BIG PROFITS 


<~ )RESTRINGING RACKETS 





HANDY AIDS FOR 


Home Mechanics 





This lock has a funnel-like face that guides the key to the slot 


WIRE CLIPS REPLACE SCREW 
IN ELECTRIC PLUG 


INTENDED for use with household appliances, 
a new electric plug is held together with easily 
placed spring-wire fasteners instead of the usu- 
al screw. A wire ring snaps over the neck at 
the top of the plug, and a U-shaped clip fits 
into a slot at the bottom. The clip can be re- 
moved with any pointed tool, after which 
slight twist causes the ring to leave its groove. 





The plug is held together by a wire ring and a clip 


NEW WALL 


FLEXIBLE and_ nonsplit- 
ting, rubber wall plugs now 
available simplify the prob- 
lem of placing screws in 
plaster or tile. Sold in six- 
inch lengths and in various 
diameters, the hollow, tube- 
like material is simply 
pushed into the hole and cut 
to length with a knife. Made 
of rubber, the plugs not 
only absorb shocks and vi- 
bration, but are practically 
indestructible. Each size of 
plug, according to the manu- 
facturer, will take several 
sizes of screws. 





T? MAKE keyhole- 
finding easier, a Cali- 
fornia inventor has 
devised the novel funnel- 
shaped lock shown at the 
left. A key aimed at the 
lock is automatically 
guided into the keyhoie 
by a flat, conical depres- 
sion on the outer face of 
the fitting. The new key- 
hole is particularly suited 
for front doors and gar- 
age doors where the light 
is poor or entirely lack- 
ing. The same design also 
can be applied to smaller 
locks such as those used 
on car doors and spare 
tires. 





METAL SNAPS HOLD 
SCREENS IN PLACE 


DESIGNED to ease the task of in- 
stalling window screens and storm 
sash, rustproof fasteners recently 
placed on the market allow the 
frames to be snapped into place 
easily and quickly. Consisting of 
a spring-steel, lever-action finger 
that grips the screen or sash as 
shown in the photograph, the new 
fastener is easily screwed to the 
edge of the window frame, 


PLUGS MADE OF RUBBER 
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showing pump and gauge 


AIR GUN CLEARS 
CLOGGED DRAINS 


WITH a special “air cannon” now avail- 
able, badly clogged drains can be cleared 
easily and quickly. Shooting a charge of 
compressed air into the pipe, the mechan- 
ical cleaner provides a clearing force up 
to eighty pounds; sufficient pressure to 
loosen almost any obstruction. In use, the 
clogged pipe first is filled with water up to 
the mouth of the drain. A rubber cup at 
the end of the cleaner then is placed over 
the drain and a built-in hand pump oper- 
ated until the pressure gauge shows a pres- 
sure of at least thirty-five pounds. When 
the trigger is pulled, the charge is released 
into the pipe and the column of water 
ahead of the air acts as a battering ram 
to force the drain open, even though the 
obstruction is many feet away from the 
drain opening. 


SPRING CATCH FASTENS 
WINDOW AT ANY HEIGHT 








Winpows left open all night for venti- 
lation provide an easy entrance for burg- 
lars and sneak thieves, particularly if 
they are on the ground floor. With a new 
spring-grip catch, however, windows can 
be locked in any position and in such a 
way that neither sash can be moved. 
Easily mounted on the top of the lower 
frame with two screws as shown in the 
picture above, the lock is equipped with 
two finger levers which need only be 
pushed together to allow the window to 
be raised to the height desired. When the 
windows are to be cleaned, the levers may 
ie set to permit easy opening and closing. 


Close-up of the cleaner 
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NO OPENINGS FOR 
UNTRAINED MEN” 
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PLL GETA 
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This scene is taking 
if offices 
—— 4 Specialized training 
The Hemphill Diesel Schools are prepared to 
give you the thorough and practical training 
in Diesel that you need. What would have 
required years to learn through apprentice- 
ship methods can now be mastered in a few 
months. The courses are built upon the find- 
ings of practically every engine builder in 


the world—the products of 40 American and 











throughout 


& European Diesel builders comprise the , 
better know what line of endeavor you should 
HEMPHILL en 
pre seeeseees ee eee ey 
B HEMPHILL DIESEL SCHOOLS addresses at left) @ 
DIESEL SCH L . + A NATION-WIDE INSTITUTION « ' 
a > A 
ore America’s original exclusive Diesel training s Please send me the FREE 32 page book “March of t 
institution. Located only at addresses below & Diesel’ and information on your Diesel courses 3 
BOSTON MEMPHIS 7 & 
116 Brookline Avenue 431 Monroe Avenue B Nome Ane om 
NEW YORK LOS ANGELES My 9 é 
31-32 Queens Bivd, L.I.C 2012 San Fernando Road 7 
DETROIT SEATTLE eines 
2345 W. Lafayette Bivd 507 Westlake North | cach eee e 
CHICAGO VANCOUVER, B.C. rs 7 
2006 Lorrabee Street 1365 Granville Street B City State m-22-5 
| TriIttrttttitittttttitttttf ttl 


place in many | : 

America. ) | iN 
is the answer. /\\ 2 \\\ 
world's largest groups of engines for instruc 
tion purposes — all for one purpose: to qualify 


you for employment in the Diesel field. 


The "MARCH OF DIESEL" 
has been written by authorities for men who 
are interested in knowing if they would be 
suited for the Diesel field. You are urged to 


write for a free copy in order that you may 






















Dp. 
are for it now at Lincoin. . 
viation needs men is regularly giving prof- 
itable employment to property trained Lin- 
coin Graduates. More are needed NOW. 
Through Lincoln 


Train at LINCOLN — 00 erhnent Ap- 


proved Training, you’!! learn to fly many types of air- 
planes...to overhaul and repair any type of aircraft en- 
ine. With a few short months of Lincoin Super-Train- 
ing, you'll be COMPLETELY READY for YOUR job in 
Aviation. Airline Pilots get up to $700 a month; Co-Pilots 
$250 a month. Licensed Mechanics get up to $200 a 
Lincoln's complete training prepares you for 
any grade of Pilot's license including Transport; or 
for Government Mechanic's License. deal year 
‘round flying conditions. Write now. State age. 


LINCOLN AIRPLANE & FLYING SCHOOL 
219-G Aircraft Bidg. Lincoin, Nebr. 


month. 












100% improvement Guaranteed 


We build, strengthen the vocal organs 

not with singing lessons—but by fundamentally 
sound and scientifically correct silent exercises 

and absolutely guarantee to improve any singing 
or speaking voice at least 100%... rite for 
wonderful voice book—sent free. Learn WHY you 
can new have the voice you want. No literature 
A sent to anyone under 17 unless signed by parent. 
PERFECT VOICE INSTITUTE, Studio B-136 

64 E. Lake St., Chicago 














if Over 18—Under 40 


This opportunity is NOT 
open to boys under 18 or 
men over 40. If WITHIN 
these ages, for your own 
sake TEST YOURSELF 
for the fascinating field of 
Drafting! 


2 drafting Le 


Drafting Opportunities Growing Daily 


Before anything can be made or built, the draftsman 
first must draw it. Building trades, transportation, 
manufacturing—ALL depend on him. That is why 
any pick-up means first call for the Drafisman! 

You can master Drafting readily by home study 
because you learn and advance ezactly as professional 
Draftsmen work—with T-square, dividers and draw- 
ing board. Actual working conditions are duplicated. 
No experience needed. Thousands of successful 











Test Yourself for a Goo 


Please mention PopuLarR SctieENCE MONTHLY when answering advertisements in this magazine. 1 





American School « Dept. DD-B46 « Drexel Ave. at 58th St. « Chicago, Ill. 
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OVERNMEN 
$1260 to $2100 Year 





| TO START 

|Men—Women ’ 2 

| 

| Over 42,000 appoint- / FRANKLIN INSTITUTE 

| ments last gov't year / nn Day 

| > » Me Ve 
Get ready ©& Rush FREE of U. 8 
immediately > Government big pay dependable 

° JOBS, 32-page book deseribir 

Common education o alaric hour work Tell me 
usually sufficient / how to get one of these jobs. 
Mail Coupon / Name 

| Today— / 

| SURE es iddress_.....__ 














4 — What are the opportu- 
nities in Drafting today? 


2—Will I like the work? 


37Can I learn Drafting 
readily at home? 


ssons Free 


graduates enthusiastically endorse our methods. 
Prove That You Can Qualify 


To men over 18, under 40, the 2 lessons will be sent 
without obligation. See how simply you start—how 
gradually you are led step by step—how thoroughly 
you master each point—how as time goes on, you can 
pass from a raw beginning to complete mastery of 
Drafting—able to get and hold a pleasant, profitable, 
steady job. Such a future is well worth looking into 
RIGHT NOW, 80... give age...and write TODAY! 
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97-Pound 
Weakling... 


Who Became The World's 
Most Perfectly — 


“I'll Prove to You in 
7DaysthatYOU, «~ 

too, Can be this ; 4 
NEW MARN!”’ 


CHARLES ATLAS. 


HEN I say I 
can make you g 
over into a 


man ot riant 
power ind ener- 
I know what 


I'm talking 








lal myself, for instar I 
l ’ gh only 4 4 ne 
] 1 i il scar row Then 
I « red D 1 
I i 1 land that 
! et rl World 
M Pert | Deve I 
Ma It'll rk ist \ 
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offer \ own! I'll 
1 PROOF in da 
i t Il can 1 ke ul er our 
the NEW MAN I'll bewin trais Actual 
i ou ! If 1 photo 
a mart ehat showing 
' how 
Se aes CHARLES 
; ATLAS 
hat teel-lik looks 
! \r um fat and TODAY 
i Or l 
i \re 1 or 
Eo 1) vn, F 
um hold buck and let others walk off with the 
' ttiest girl best jobs, et Gi me just 7 days! 
I'll PROVI ) u that I in e you a healthy 
fident rful Illke-MAN 
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Dynamic Tension 
does the work 


FREE 48-Page Book 
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CHARLES. ‘TT AS, Dept. TW, 
115 East 23rd Street, New York, N.Y. 
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UeSTLONS 


— 
FROM HOME OWNERS 


Q.—How can we remove some tarnish 
spots from the copper fixtures in our bath- 
room? D.L., Augusta, Me. 

A.—Rub the tarnish stains with a satur- 
ated solution of common salt in vinegar, 
and then rinse off with clean water. 


Linoleum Hides Bad Flooring 


L.C.B.,CotumstA, S. C. Old softwood 
floors are often in such a condition that it 
is hard to make them look well by any 
method. In this case, it might be advis- 
able to cover the floor with linoleum 
around the exposed portions not covered 
by a rug. A number of manufacturers 
produce linoleum in designs that closely 
simulate both hardwood and_ softwood 
graining. 


Brightening Dull Shellac 
O.R.F., Kincston, N.Y. Shellacked 


floors often take on a grayish, cloudy ap- 
pearance because of excess moisture in the 
air. The condition can be remedied by 
lightly rubbing the floor surface with a 
soft cloth that has been dampened with 
denatured alcohol. 


Calcimine Over Old Plaster 


().—To press up the walls of my kitch- 
en, I have been considering putting on 
some calcimine. However, the plaster is 
old and the ceiling is in particularly bad 
shape. What should I do to prepare the 
plaster for calcimining?—H.M.S., Little 
Rock, Ark. 

A.—THERE is no reason why you can- 
not get a perfectly good job of calcimining 
on your walls and ceiling, in spite of the 
condition of the plaster. First clean the 
surface thoroughly with a strong solution 
of washing soda. When it is thoroughly 
dry, apply a coat of varnish size, and over 
this the calcimine 


Cleaning: Brickwork 


R.K.Z., St. Louis, Mo. Smudged and 
sooty brickwork around a fireplace can 
be cleaned with mechanic’s hand soap. 
Use a stiff brush or some wire wool, and 
rinse off with clear water. 


Rumbles in Toilet Tank 


J.M.B., Mosire, ALA. A rumbling noise 
that occurs in a toilet flush tank as it fills 
with water is due to an improperly seat- 
ing inlet valve. Sometimes it can be cured 
by bending the float rod slightly, but it is 
better to dismantle the valve and put in 
anew washer 


Leaky Garden Hose 
L.M.D., Rocuester, N.Y. A leak in 


the garden hose can best be repaired by 
cutting out the defective section and join- 
ing the ends of the hose with a coupling, | 
obtainable in any hardware store. 
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oS ee facts about 


TELEVISION 


SOUND RECORDING 


Complete, practical instruction. Earn 
MAIL room and board ane Poy my * Coach 
COUPON railroad fare allowed to Los Angeles. 


FREE BOOK TIONAL SCHOOLS 


ig National “Schools, Dept. 7-PSR, 
4000 S. Figueroa St., Los Angeles, cant. 


1! NAME AGE 
! ADDRESS 
1_cITY STATE 


pd 
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LEARN AT HOME 


Are you adult, alert, ambitious, willing to study? 
Investigate LAW! We guide you step by step— 
furnish all texts, including 14-volume Law Libra- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 
conferred. Low cost, easy terms. Send NOW 
for Free ,64-page“ Law Training for Leadership.” 
LaSalle Extension University, Dept. 783-L, Chicago 


AERONAUTICAL UNIVERSITY 
ENGINEERING (B.S. Degree) 


Licensed Mechanics + Radio + Sheet 
Metal + Welding + Administration 
Save time, money on aeronautical train- 
ing. Graduates with leading aviation 
companies and lines. Day and eve. classes. 
State Accredited. Government Approved 


A Write for ‘‘Aviation as a Career.’’ 


NSE TRLT oeperiment's. 1340 5. Michigan Ave™ Chicago. 





















IR CONDITIONING 
ELECTRIC REFRIGERATION 
| Large Air Conditioning and Electric Refrigera- 
| tion Training Organization now selecting men who 
| wuld like to prepare for positions as local Service 
nd Installation Experts Many make $30—$50 a 

veek No experience needed. We will train you in 
ir spare time for this interesting work. For fur 
ther faet without obligation, send your name and 
occupation, Utilities Engineering In- 

stitute, 400- 410 N. Wells St., Dept. 377, Chicago, mt. 





This is written in WHAT CAN YOU DO 
fizement accepted WITH ONE INCH? 


in this magazine. 
Small advertisements of one or two inches produce re- 
sults of many times their cost for hundreds of compa- 
nies or individuals who have novelties, scientific or me- 
chanical equipment, tools, games, puzzle Ss, etc., to sell, 
a for firms looking for agents. Inch advertisements’ like this 
t $38.50 The »y pay well because they are seen and read by 
400, 000 wide awake men every month. Interested parties are 
flovite id to address the Advertising Department, Popular Science 
Monthly, 353 Fourth Ave., New York, N. Y. 


EARN MONEY 
Stringing TENNIS RACKETS 


An opportunity to earn as much as 
$3.50 for a few minutes of your 
spare time. String your own racket 
and save money. Tennis rackets 
need restringing frequently. Every 
stringing means profit for you. No 
experience needed—we teach you 
how. TOMGUT Equipment makes 
it easy. Costs practically nothing 
to start. Easy work. Begin NOW! 


FREE Write today and we will send you Free 
our new low prices of TOMGUT 
“‘Court-Tested’’ Tennis and Badminton Strings, 
Restringing Equipment, and a complete line 
of Racket Frames. 





































































Tomeur **Court-Tested’’ Tenn Badminton Strings 






Please send, without charge or obligation, the 
new price list of TOMGUT Tennis and Badmin- 
ton Strings, Racket Frames, and Restringing 
Equipment. 
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liasal INDUSTRY'S LEADERS 
a CLAMOR FOR TRAINED MEN 


AIR CONDITIONING 
tion, Dehumidification 

Humidification plus Purification and 
Proper Circulation of the air) offers 
unlimited opportunities for qualified 
and capable men in all phases of work 
—selling, engineering (SaLes ENGI- 
NEERS) installing and managerical A 
prominent leader in this booming in- 
dustry says ‘Lack of experts is the only 
remaining handicap that tends to retard 
the tremendous business volume the 
giant Air Conditioning market offers.’’ 


Earn Up to $5,000 and More Per Year— 
Air Conditioning, America’s 
newest giant industry offers 
you a chance for an outstanding 
career, Capable trained men in 
AirConditioning earn up to $5,000 
and more per year. More trained 
and technical experts are needed 
due to tremendous business increase. 
Get in this fascinating, remunerative 
business and grow with it. 


A Complete Home Study Course —You 
don’t need to give up your present 
job! You can learn Air Condition- 
ing and become an expert—at home 
—IN YOUR SPARE TIME! Our 
course is planned to cover the en- 
tire field thoroughly! Don’t delay! 
Prepare to earn big money. Send 
the coupon today for full informa- 
tion 


AIR CONDITIONING INSTITUTE of 
AMERICA + Kansas City, Mo. 










(Refrigera- 
Heating and 


i ALINNLYOddO YNOA 


LIV 








J. L STRANG, Pres., Air Conditioning Institute of America 
York Life Bldg, Kansas City, Mo. 


aoe Dept. B-7, 1026 New 








Kindly send me without obligation “FREE FACTS” on Air 
COUPON Conditioning 
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TOWN STATE 








EARN UP TO °5,000 A YEAR 








CIVIL SERVICE 


2 itions Clerk Carriers, Rural Carriers, Railway Postal 


Clerks, Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Com- 
mon school education required. Examinations often. 


Send for our Civil Service Catalog. 


Washington, D. C. 


Established 1896. 


Columbian Correspondence College 














Make Money in Spare Time 
Bk Eo 
Sclones 
Avenue, 


Monthly. Taking 
And you can 

to Popular 
353 Fourth 


a representative of Popular Science 
at the new low price is easy 
at it. Write for particular 


good money 
Circulation Manager, 


Monthly, 
New Yor 











































— Finish in 2 Years 


Go as rapidly as your time and abilities permit. 
Equivalent to resident school work—prepares for 
entrance to college. Standard H.S. texts supplied. 
Diploma awarded. Credit for H. S. subjects already 
completed. Single subjects if desired. Bulletin on request. 
Specialized training is absolutely 
essential to Success today. Over 
150 noted Educators, Engineers and 
Business Men helped pre oe our spe- 

cial instruction material, used by 
many resident schools and colleges 
J. S. Navy and Province of Mani." 
toba, Can. Train at home for best-paying lines as 
listed below. No interference with present earn- 
ings while preparing for better job. 


American School, Chicago 


Mail Coupon for Information—No Obligation 
American School, Dept. HB-46, Drexel -« Som, Chicago 


Tell me how to train for success in line chec ed. 
hool Course in 2 Ye 
() Air Conditio a Electrical Retrigeration 
Archhecture -* Building Highway Engineering 
Automotive Engineering Liberal Arts (College) 
Aviati: Mechanical ee 
Business Management rivate Secretary 
— mplate Law ] Professional Accounting 


Complie Inct Coaching 
Diesel oy H Sales and — 
ri 


Draftin: ad Salesmansh 
} Electrical Tagstting Steam Engineering 
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KIT Y contains all the necessary materials 


for making a picturesque trading schooner 


Learn Model Making 


with our 
Construction 
Kits 


OR the convenience of readers who 

wish to build the ship models described 
in this magazine from time to time, we 
have prepared construction kits that con- 
tain all the necessary raw materials. Com- 
plete instructions and full-size blueprints 
are included so that work can be started as 
soon as the kit is purchased. 

The increasing popularity of our kits 
indicates that more and more model mak- 
ers are realizing how much time and money 
may be saved by taking advantage of this 
service. An experienced model maker has 
selected the materials, cut out the hull 
parts and strips, and put everything in a 
convenient package, just as you would 
have to do yourself if you bought your 
own raw materials. 

There are simplified models for the be- 
ginner, more advanced models for the 
craftsman who has had some experience, 
and fully detailed models for those who 
enjoy turning out a real masterpiece. We 
also have four whittling kits and two 
furniture kits, 


STANDARD SHIP MODEL KITS 





Whaling ship Wanderer, 20'4-in. hull, 
27% in. over all atiovesenseivicnevanisae eee 
D. Spanish galleon, 24-in. hull, 30 in. over 
all Seecsnetemedhenddddakudaanecesesnesidéuatendaebue 6.95* 
E. Battleship U.S.S. Texas, 3-ft........... 7.45* 
G. Elizabethan galleon Revenge, 25-in. hull, 
28 in. over all........ casaweaed 7.25* 
(Continued on page 18) 
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AMAZINGLY NEW, 


DLANDS 


GREAT 



















MI 


“COLOR-CODED' 


RADIO 
TELEVISION 


EXTENSION TRAINING 


Originated and developed by experienced 





engineers and educators. Backed by the 
resources and modern facilities of nation- 
ally known, 5000-watt Columbia basic net- 
work broadcasting station, KMBC. ‘‘Color- 
Coded”’ training fits you for better jobs in 
radio—prepares for future television oppor- 
tunities. Graduates qualified to take Gov- 
ernment operator’s license exams. Lifetime 
employment service. Get the facts without 
delay. 





| 
| 


| WE SEND ALL NECESSARY EQUIPMENT 
| FOR YOUR “HOME LABORATORY” 
| EXPERIMENTS 

















| You will build this modern oscilloscope. 
And it will be yours to keep. 
| 


You get 90 modern ‘‘color-coded," illustrated les- 
10 attractive ‘Home Laboratory"’ manuals; 
10 big shipments of experimental equipment in- 
cluding 3-inch Cathode Ray tube—necessary 


sons 


tools. Then, after completing your ‘‘home train- 
ing,’’ you get a bus ticket to Kansas City and 
4 weeks’ intensive training in our fine school 


laboratories. WE ARE NOT CONNECTED WITH 
ANY OTHER RADIO OR TELEVISION SCHOOL, 


MIDLAND TELEVISION, Inc. 


29th Floor, Kansas City Power G Light Bidg. 
104 W. 14th St., Kansas City, Mo. 





Get the Facts 

Before you Act! 
Send for your 
copy today. 


MAIL COUPON TODAY 








s g 
g MIDLAND TELEVISION, Inc. (Mailin @ 
é* 29th Floor, Kansas City ens elope or paste & 
ra Power G Light Bidg. on postcard) x 
2 104 W. 14th St., Kansas City, Mo. * 
Without obligating me, send your new 
@ FREE book about the Radio-Television pro- & 
& fession, ‘FORTUNES in FORESICHT.” * 
© IE ceeiieinscticiscnienteansisinniins PR icici © 
: Address .... 9 Ra alia " ikdidenenia i - 
t Si cisssiepctusiicassenedipsnnniecneiicinted State —- 5 
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OUR CONSTRUCTION KITS 


(Continued from page 17) 


— 1,500 NEEDED 
INVENTIONS 


1936 Edition of this remarkable source book 
for inventors by R. F. Yates tells what to 
invent, what inventions manufacturers are 
looking for, what will pay most money. Also 
gives new scientific discoveries important to inventors. Ena- 
bles youto work on inventions that pay. Simple, practical ideas. 
Large cloth- my book, 250 pages. Don’t 
waste time. Send $2.50 today, or send $4.00 
for this eat “book and INVENTORS’ SELLING 
GUIDE whicl “h tells you where and ort to sell safely 
our patented or unpatented inventions to its list of 
peo 1000 buyers. everything you must know about 
Selling Methods Law. ——- : ‘ontracts, Financing, 
Finding Buyers. pages cloth $2.60. Send no 
money if payee Re, c .0O.D, shipaneat. Money back 
if not satisfie 
Write for FREE catalog of valuable books for in- 
ventors and sample pages of above books. 


DONLEY PUBLISHING CO. 
509 Fifth Ave., Dept. S-7, New York, N.Y. 





PATENT 


your|NVENTION 


THROUGH THIS 


RESPONSIBLE FIRM 

































pee and Get PROMPT 
artim EXPERIENCED ACTION! 
































GUIDES fo 
INVENTORS We ae pe camry ase phe KIT A—Model of whaling ship Wanderer a TENTS + ADEMARKS 
responsibility o years ince 1875 we A snnatin’ ae 
have rendered expert service and counsel 2 
to tens of thousands of inventors. Every L. Farragut 5 flagship Hartford, steam-and- All inventions submitted held confidential and 
member of C. A. Snow & Co. who sail sloop-of-war, 3342-in. hull, 41 In. given personal attention by members of the firm. 
works on your case is a Registered Pat- OVEF All .....sccsrrccrrecserscssrecssosssecsosess 8.45* Form, “Evidence of Conception’’ and instructions, 
ent Attorney. This is important, for only Q. Privateer Sz vallox , 12 . hull, 20 in ‘How to Establish Your Rights’”’—FREE! 
Registered Patent Attorneys may plead NE OD cicinniincanaidiccuinenivaiieiaiaomiantaiale 4.95t LANCASTER, ALLWINE & ROMMEL 
your case before the Patent Office. We V. Clipper Soveretgn of the Seas, 20% -in. PAT ENT LAW OFFICES 
offer you thorough, competent work. “Se Se a | eserrereeeren 4.95+ | } 413 Bowen Building Washington, D. C. 
Y. Trading schooner, 17'%-in. hull...... 4.90t 
DEFERRED PAYMENTS 2S. U. S. Navy Destroyer Preston, 31%4-in. | " 
ON REQUEST RE RN Cae Ee 5.95* | Inventions Promoted 
W rite today for our FREE “Certification 38. . onstitution ( Old Ironsides”), 21 _ 
Of Invention”, which is of real value to hull, 31 im. Over all......s-sesserseenessees 6.90 
vou RIGHT NOW’ Also two aew guides, 4S. Clipper ship Great Republic, 31'-in. Patented or Unpatented. In business over 30 
; hull. 42 in. over all 349* | years. Send drawing and description or model, 
How We Protect You” and “Sugges- | “wegen hai aerate ee senm te aesied Magee ey | or write for information. Complete facilities. 
tions On How To Commercialize Your | 5S. Coast Guard patrol boat of new 165-ft. | References. 
Invention class. Full-hull model, '%-in. scale, the 
hull being 2054 in. long.........cc.0..0- 495* | ADAM FISHER COMPANY 
BE SURE TO ADDRESS DEPT. B-I9 | Gs Brig Malek Adhel, %4-in. scale, 20-in , : 
| hull, 33 in. over all, frame-and-plank 183-D Enright, St. Louis, Mo. 
construction finely finished boxwood 
C A SNOW Co blocks, deadeyes, belaying pines, grat- ° 
é* e E * ing, etc., are included..... oo 9.751 nven ions an e 
Patent Attorneys Since 1875 7S. Brig Male k Adhel, as above, but with 
SNOW BUILDING — WASHINGTON,0.C. sawed-out lifts for solid hull construc- . Patented or Unpatented 
Pita nana IIR aiacaninsacrnaaacatntedenelanladaaieisansemaaan 9.75* 


We have been successfully selling inventions, 
— and _, ee since 1924. Write 





for proof, and tell us what you have for sale. 


Chartered Institute of American Inventors 
Dept. 3, Barrister Building Washington, D. C. 





BEA Rapio Expert 
Learnat Home-Make Good Money 


My Personal 


service assures 
strictest confi- 
dence on all 
























































$3 your patent 
er if Ling { re e At 0, “J 
Many amen 1 trained are time make $3), PERSONAL SERVICE problems. Send 
sc  ehakes ach tiae Seeiats mak Be Be gt 15 E, we 4 it ; . me a model or 
spa : hea wantin 7 s. - "aaa tonetleed drawing, or sketch and description of your invention, and 
: ~ t op ‘ oe See : n 4s 2 : ; $5.00. | will make a search and report promptly as to its pat- 
i = 7 a ony He: pa I Seehip _"- _ , a ; “e es KIT 1M—An illuminated show-boat model entability and send you a copy of my 72-page booklet. Or, if 
prote 1. Mail coupon today for of book FREE you prefer to read my booklet first, write today for FREE 
an ce me om ee teem meee seen SIMPLIFIED SHIP MODEL KITS copy. Registered Patent Attorney. 
| J. E. SMITH, President, Dept. 76P3 L. F. Randolph, 340-D Victor Bidg., Washington, D. C. 
National Radio Institute, Ww ashington, D. C. F. I er S.S. Manhattan, 12-in. l. = — - —— 
Seni me, without obligati we book Wich P| -H. Cruiser U.S. Indianapolis, 12-in, 1.5 
Dane reais! REE Cease write plain.) cpueer Ls Ldap Loin. 13° | HAVE YOU SOME SPARE ROOM 
— _ “ ie ; , pics a ; a basement or garage where you can do light work? 
| — ‘“ | » = An . niin = We can offer you a profitable proposition for 1937 cast- 
pDRI MODEL-OF-THE-MONTH KITS ing new 5 and 1l0c Novelties, Ashtrays, Toy Automo- 
, : , - 4 i. biles, ete., as Manufacturer for firm of many years 
crry rATI M. Aircraft carrier Saratoga, 18-in.....$1.00 standing 7 necessary and small outlay 
. ie Gu Gann ‘Gunn ca P tart you intereste in devotin your spare or 
— N. Four U.S. destroyers, each 6%-in. 75 full time to profitable work write AT ONCE an = om 
©. Liner S.S. St. Louis, 11-in............... 1.00 now closing arrangements for supply of our goods. 
R. U.S. cruiser Tuscaloosa, 1134-in... 1.00 pest. £ METAL CAST BRODUCTS co. ——T 
| ; : : w Yor ° 
I NVE i | @] is) S v0 Sette U. Hispaniola, the ship in “Treasure Is- 
oy. ean, pe (e)ti aie) 2-9 PATENT i NT” WI sicsscnsiinciansiit sessecnnscsennseccs ” 
SEND FOR FREE BOOK oop at H.M.S. Bounty, 11 qit.......ccccoseees 1.50 h ’ 
{ . 
Pea 1M. Show boat, illuminated, 14-in......... 1.50 Earn Cas at Home! 
HOW To OBTAIN A PATENT, ee 2M. Ocean freighter, 14-in............sccceee 1.50 Raise giant patented mushrooms! 
n " . rmer Meml —_—_ } 2 . ry We supply materials and instruct 
Examit Cor 1992-94) of the U.S Mites 3M.Yacht Nourmahal, 816-i.......00 1.00 sntth etctures. Gur 58 Ceast-to- 
Patent Otic Mt you want | ~ 4M. Oil tanker, 14-1M...........ccceeeeeeereeeees 1.50 Coast_ branches buy all crops. Big 
* - “; ld take steps to apply for a U. & (Continued on page 10) FREE book, photos tell if your cellar, 
1 vo p> ollnaedle yy: Pca daie # any nes pag E shed, barn, etc., suitable. Write to- 
See raed Ayn — See ne day. (Established 1908.) 
' ay ’ lea ! juickest wa With UNITED MUSHROOM co. 
I l \ 4 a ‘Record I 3848 Lincoln Ave., Dept. 340, Chicago 
f ! ica r rd your ide 
Personal and ¢ thier ul S Your ¢ will be rIT9OS I.s.s a ENE RN NENTS — 
! ' 1 or I i Registered Patent At KIT2S— U.S. S. 
terney wl slsoal Member of the Examinin lestroyer Preston 
Sa as amo cmt | Sat © POTATO € 
r b t! nfidential 
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OUR CONSTRUCTION KITS 


(Continued from page 18) 





Included in Kit 10 is a master model of the 
tramp to be carved from the whittling block 


FURNITURE KITS 
No. 4. Solid mahogany book trough 22% 


in. long, 9% in. wide, and 24% in. high over all. 
Ready to assemble, with finishes................ 5.30* 


No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 33% in. high. 
Ready to assemble and stain included........ 5.75* 


WHITTLING KITS 


No. 7. Whittling kit with two shaped blocks 
for making sea captain 5% in. high. A knife, 
three bottles of paint, pocket sharpening stone, 
and instructions are included..................000 1.50 
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KIT J—Materials for a miniature clipper ship 


No. 8. 
ties. Each is 2 by 2% in, 
Paint, paintbrush, sherpediog stone, 


Whittling kit for six different Scot- 
sawed to shape. 
beads for 


eyes, and instructions are included.............. 1.00 

No. g. Whittling kit with shaped block 
for making a sailor 514 in. high. Paint, brush, 
and sharpening stone are included............ ao 


No. 10. Copycraft whittling kit for making 
one of several Hobo Hank novelties. Contains 
a master model of tramp’s figure, 534 in. high; 
whittling block, extra wood for making a desk 
set, pipe rack, or other project; sharpening 
stone, brush, three bottles of paint............ 1.50 


Note: If you live west of the veg ns River or in 
Canada, add 50 cents to all prices marked with an 
asterisk (*) and 25 cents to all prices marked with a 
dagger (fT). 





Popular Science Monthly, Dept. 77A 
353 Fourth Avenue, New York, N. 


Please send me C. O. D. Kit See ee 
I will pay the postman the price shown above 
plus a few cents postage in full payment. 
(Canadian orders cannot be sent C. O. D.). 


aR cccnsckncatbessseceihonaocsaieas I ee cebaak cee 
(Print name very clearly.) 

If you prefer to send your remittance with 
this order, you save the C.O.D. charge. Re- 
mit by money order, check, or registered mail. 
This offer is made only in the United States 








and Canada. Also see note above. 
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Men Over 18—Under 40 


This opportunity is NOT open to boys under 


40. But if 


these ages, you owe it to yourself to investi- 
gate thisopportunity of acquainting yourself state age, and get 
with Diesel—the new, fast-growing field. 


American School, Dept. DB-46, 


Test 
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in your own home, learn about Diesel 
No experience necessary. At our expense, see how plain every point 


is Your Job Safe? 


Just as the gasoline engine changed 
the jobs of thousands who depend- 
ed on horse-drawn vehicles for their 
living—so now the Diesel engine is 
fast invading both the power and trans- 
portation fields, and threatening the 
present jobs of thousands. 


What This Field Offers You 


Diesel engines are replacing steam and 
gasoline engines in power plants, motor 
trucks and busses, locomotives and ships, 
aircraft, tractors, dredges, pumps, etc.- 

opening up well-paid jobs for Diesel-trained 
men. You get all the latest Diesel develop- 
ments in our course. Special diagrams for 
quick understanding of this new power. 








you are WITHIN is made— how thoroughly you grasp it — how greatly you will en- 






joy the work.‘ If you are over 18 and yx 
2 beginning lessons FRE 
may be the turning point in your life, so write TODAY! 


Drexel Avenue at 58th Street, Chicago, Illinois 


40, send postcard, 
No obligs ation. This 






Yourself for a Good Pay Job—Steady Work 


1TRI-STATE 


ENGINEERING DEG 


Courses in Civil, Electrical, Me- 
chanical, Chemical, Aeronautical, 
Radio Engineering. Essentials of en- 
gineering training included and non- 
essentials eliminated. B. S. Degree 
granted upon completion of course. 
Also short diploma courses in Sur- 








COLLEGE 


REE IN 2 YEARS 


nical instruction at lowest cost and 
in least time consistent with thor- 
ough training. Intensive instruction 
in accord with individual ability. 
Courses also in Business Adminis- 
tration and Accounting. Students 
from all parts of the world. Tri- 
State graduates make good. Lo- 
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Graduates compete 





veying (36 weeks, Drafting (36 
weeks). For ambitious, earnest stu- 
dents. Those who lack high school 


training may make up required work. 
successfully 
with those of 4-year schools. Tech- log. 


cated in picturesque hill and lake 
region. Tuition, living expenses low. 
54th year. Enter September, Jan- 
uary, March, June. Write for cata- 
577 College Ave., Angola, Ind, 





CUT ME OUT 


Cut me out, paste me on a posteard and mail to Popular 
Science Monthly, Dept. 77, 353 Fourth Ave., New York. 
N. Y. I'll bring you complete supplies and ins tructions on how 
to make easily several dollars a week in your spare time. 





BIG MONEY from 


I show you how to greatly 


increase profits, start your 
own business, or secure a 
good job in a big poultry 


plant. I train you at home in spare time quickly. Show you 
very latest methods. Give you facts worth money to yourself or 
employer. My home-study course used by thousands. 32-page 
book, ‘‘How to Raise Poultry for Profit’’ comes to you FREE 
Write today: HARRY M. LAMON, Pres., National Poultry 
Institute, Dept. 219-A, Adams Center. N. Y. 
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| DRAFTSMAN pesicner |\ CHIEF = 
Learn Practical DRAFTSMAN 


At Home From 
RAFTING 2x ENGINEER 
Earn better pay! Get out of overalls! Learn 
PRACTICAL DRAFTING. If you’re a Shop 
Worker, DRAFTING will put you in line for 
quick promotion. As a mechanic, DRAFTING 
means increased earnings, more pay raises. 
DRAFTING leads in all industries. 


JOBS OPEN NOW 


Aviation, Machinery, Automobiles, Bullding must 
have draftsmen. I'll train you on practical work 
by a method successful with thousands since 1900 
=—and furnish you all tools; also Drawing Table. 
No high school or previous experience required. 
You must be entirely satisfied with my personal 
training until competent and assisted to a position 
or money back. Write today for free book on 
“Draftsmanship.’”” You must give your age. No 
obligations. Mail coupon below! 


FREE exisino BOOK’ 


= ENGINEER DOBE, Div.B-339 Libertyville, Ill. 
@ Send me your free book, “Successful coe 
§ ship” and explain how you will assist me to a 
g good position as a draftsman. 
. 
. 
. 
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Know Electricity as 
Experts Knowlt / 





and Get an Expert’s Pay! 


| ECOVERY has begun! The months ahead are 

charged with significance and expectation, What 
will you do to get the jump on the other fellow? 
Thousands of men have used 


The Croft Library 
of Practical Electricity 


The Croft Library is a complete electrical educator. It is 
founded on practice—on 20 years of shirt-sleeve experience 
on work as it is actually done. It is jammed from cover to 
cover with the kind of hard-headed facts you want. Written 
so that the beginner can easily understand it, yet so sound 
so thorough, that it is the daily guide of 59,000 highly paid 
electrical workers and engineers. Croft tells you the things 
you need to know about motors, generators, armatures, com 
mutators, transformers, circuits, switchboards, distribution 
ystems—electrical machinery of every type-—wiring for light 
and power—wiring of finished building underwriters’ and 
municipal requirements—illumination in its every phase 
the most improved methods of lighting—lamps and lamp ef- 
fects, ete.—how to do a complete job, from estimating it, to 
completion. 


No money down—easy payments 


Fill in and mail the coupon attached and we will send you the 
entire set of seven volumes for ten da ‘ree Examination 
We take all the risk—you assume no obligation. If you de- 
cide to keep the books, send $1.50 in ten days and the balance 
at the rate of $2.00 a month. Send the coupon NOW and see 
the books for yourself 


| Free | Examination Coupon 


McGraw-Hill Book Co., 330 W. 42nd Se. ME. 


You ‘may send me the seven volumes of the Croft Library of 
Practical Electricity for 10 days’ free examination. I agree to 









return the boc oks, postpaid, in ten days or remit $1.50 then and 


! | 
| | 
I I 
l $2.00 a month until the special price of $19.50 has been paid | 
| (To insure prompt shipment, write plainly and fill in all lines.) | 
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Cind when the boy grows older - hell be just ar comportable and safe ua 
KNEE -ACTION CHEVROLET / 


VCH VROUT | We'll venture to say that this boy won’t permit himself to become very much older 















without clamoring for his first ride in that wonderful new Chevrolet! And his parents are right! He 
will be every bit as comfortable in a Knee-Action Chevrolet* as he is in his bed at home. And he'll 
be safe, too! For Knee-Action levels out the ride, keeps the car steady on any road and at any speed, 
gives the driver Detter steering and better control than he could possibly have without it. Visit your nearest 


Chevrolet dealer today and order the only low-priced car that has Knee-Action*—the new 1937 Chevrolet! 







—PRICED SO LOW 








CHEVROLET MOTOR DIVISION 
General Motors Sales Corporation 
DETROIT, MICHIGAN 


NEW HIGH-COMPRESSION VALVE-IN-HEAD ENGINE—NEW ALL-SILENT, ALL-STEEL BODIES—NEW DIAMOND CROWN SPEEDLINE 
STYLING—PERFECTED HYDRAULIC BRAKES—IMPROVED GLIDING KNEE-ACTION RIDE*—SAFETY PLATE GLASS ALL 
AROUND—GENUINE FISHER NO DRAFT VENTILATION—SUPER-SAFE SHOCKPROOF STEERING*. *Knee-Action and 
Shockproof Steering on Master De Luxe models only. General Motors Installment Plan—monthly payments to suit your purse. 


Please mention POPULAR SCIENCE MONTHLY when answering advertisements in this magazine POPULAR SCIENCE MONTHLY 








” FIRST TWO V 
WILL SHUNT.LAVA FLOW 


Drawing by 
B. G, SEIELSTAD 


Plan of proposed system 
of dikes to shelter the 
city of Hilo, on the 
island of Hawaii, from 
floods of volcanic lava 


WARD MADDEN 


HE strangest fortification line on earth is being planned for 

the island of Hawaii. For thirteen miles across the flanks 

of Mauna Loa, the world’s most active volcano, high barri- 

cades will dam and divert rivers of fire. This daring scheme 
is designed to protect the Hawaiian city of Hilo, with its 20,000 in- 
habitants, from the volcano’s flow of lava. Science, for the first tims 
in history, has declared war on a volcano, 

Dr. Thomas A. Jaggar, director of the Hawaiian Volcano Observa- 
tory, is the originator of the plan. For twenty years, Dr. Jaggar 
literally has lived with Hawaii’s famous volcano. He has studied it, 
tested it, kept a day-to-day record of its changing pressures, its shift- 
ing temperatures, its altering aspects. His home, hung inside the walls 
of the vast Kilauea crater, the largest opening on the sides of Mauna 

Walls would have highways on top and gates for cross arteries, Loa, is unique among habitations. It was there, not long ago, that 
with steel barriers to close the openings against an eruption Dr. Jaggar explained to me his plan for a scientific battle line to 
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breaks past the first two embankments, this final wall is expected 
to turn the flow away from Hilo into the Pacific. Starting at an 
elevation of about 2,500 feet, the $400,000 barricade will curve 
downward almost to sea level. Rivers, railways, and highways 
will pierce the wall through arched openings. But immense steel 
gates will be provided at each arch, huge doors that can be 
rolled shut in times of emergency. 

Although the total cost of the project is thus approximately 
~ $800,000, the amount is small in comparison with the value of 

the property it is expected to protect. The physical valuation 
of Hilo, alone, is $50,000,000. 

Three valleys, scarring the eastern slopes of Mauna Loa, 
converge just above Hilo. Like troughs, they tend to lead the 
lava toward the city. Although the community is forty miles 
from the summit of the volcano, lava flows on several occa- 
sions have pushed close to its outskirts. 

In 1885, during an eruption which lasted for sixteen months, 
the lava approached within five miles of the city limits. In 
1881, the molten river, fed for nine months by the lava springs 
of Mauna Loa, crept to within one mile of the Federal Build- 
ing in Hilo. At times, these streams of melted rock have a 
temperature of 2,000 degrees Fahrenheit. Even a year after 
an eruption has ceased, it is possible to cook steaks on the black- 
ened lava far down the mountainside. 

Two years ago, in 1935, one of the most spectacular of Mauna 
Loa’s many eruptions came to a dramatic climax. 

About seven o’clock in the evening on November 21, a sharp 
earthquake shook the island. Six hours later, a tidal wave struck 
the waterfront, hurling spray twenty-five feet in the air. At 
dawn, red lava was pouring down the side of Mauna Loa, eating 
its way through a dense forest. Trees, swirling in the molten 
eddies, generated steam in their moist cells and exploded as 
though filled with gunpowder. At some places, the smoking 
rivers of lava were rushing downward at fifteen miles an 
hour; at others, they were cascading over cliffs like 
flaming Niagaras. Clouds of smoke and gas 
rose into the sky and the red glow of the 
incandescent rock was visible 175 miles 
away on Oahu Island. 

Day after day, the flow continued. 
It passed the saddle between 
Mauna Loa and Mauna Kea, 

and headed down the eastern 
slope toward Hilo. Dr. Jaggar 
circled overhead in a swift 
army plane watching de- 

velopments. The main 
stream was a mile wide 
with more than fifty rivu- 




















































During the 1935 eruption ° 

U.S. Army flyers bombed (Continued on page 102) 

lava streams to divert 

them and break them up 

to cool ff and harden 
The enemy at the gates: mol- 
ten lava creeping up to the 
outskirts of Hilo in 1935. 

a ty of Hil ‘4 Below is a remarkable night 

areguarad tne City oO LO s photograph of the river of 

Mauna Loa, he pointed fire flowing from the crater 

out, is the second highest 

peak in the Pacific. It tow- 

ers 13.675 teet above sea 

level. Once every three and a 

half years, on the average, in- 

candescent rivers of lava flow 

down its sides. At three strategic 

points—one at 10. feet, another at 

7,000 feet, and the third at 2.500 feet— 


Dr. Jaggar plans to erect his barricades of 
concrete and igneous rock to turn the tide of lava 
down relatively uninhabited valleys to the sea. 
The uppermost rampart will be fifteen feet high 
and five miles long. It is expected to cost in the 
neighborhood of $3 This embankment will 
give the lava its first impetus to the west. The 
second barricade, as tall as a two-story house and 
one mile long, will plug up the saddle between 
Mauna Loa and its neighboring peak, Mauna Kea. 
It will cost about $100,000. Already, CCC workers 
have completed ten miles of road which makes 
iccessible the site of the highest embankment. 
The final barrier is to be seven miles long and 
eighteen feet high, curving to the west of Hilo 
like a gigantic parenthesis mark. If the lava 
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‘Televisi® 


BROADCASTS WOR 


LASHING news reports, stock-mar- 

ket quotations, farm prices, and 

other types of information in printed 
form, an apparatus recently designed by 
William H. Peck, New York inventor and 
former U. S. Navy optical expert, has 
introduced a novel form of television 
news service. 

At the broadcasting station, an operator 
types out the items on a continuous trans- 
lucent cellulose tape which is fed auto- 
matically into a cabinet holding the tele- 
vision sending apparatus. Here, a light 
beam, reflected from the tiny mirrors of a 
rotating scanning drum, passes through the 
cellulose strip before reaching a photo- 
electric cell which transforms the varia- 
tions in light intensity into electrical im- 
pulses. These, in turn, are amplified and 
sent out by short-wave radio. 

Picked up by the antenna at a receiving 
point, the impulses are carried to an in- 
genious light valve which varies the 
imount of illumination passing from a 
lamp to another mirror-studded scanning 
drum according to the strength of the 
impulse. The drum, whirled by 
i small electric motor, throws the 
light upward onto a frosted glass 
panel in a shadowless viewing 
cabinet. The words and figures 
originally typed on the cellulose 
tape at the broadcasting station 
appear here and are reflected, 
for ease in viewing, by a tilted 
mirror within the top of the cab- 
inet. These images are reported 
to be so clear that they can be 
read easily in daylight. The 
items broadcast move across the 
viewing screen in the manner of 
i trailing electric sign. 

It is possible to operate the 
new service over telephone lines 
as well as by radio, wires instead 
of ether waves carrying the im- 
pulses. Initial cost and operat- 
ing expense are said to be small, 
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At the transmit- 
ting station, a 
message typed on 
translucent tape 
is fed into the 
television cabi- 

net, scanned by an 
-; electric eye, and 
| broadcast by radio 
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The receiving appara- 
tus, shown at right, 
retranslates the im- 
pulses into light and 
projects the words or 
numbers onto a screen, 
acrosswhichthey move 
after the manner of a 
trailing electric sign 
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Surfboard riders using their arms for balancing as they rocket along on the forward slope of a racing wave 


HERE the sea throws itself shore- 

ward in smooth, powerful swells, 

you will find the wave riders— 

bronzed, muscular swimmers who 
have studied well the whims of Father Nep- 
tune and know how to hitch their buoyant 
surfboards to the bounding water. Their 
shouts ring out above the thunder of breakers, 
as they stand upright on the polished planes 
of wood and rocket along on the forward 
slope of a swiftly advancing wave. 

Merely to witness a masterful performance 
of wave riding imparts some of the delicious 
thrill known to these aquatic artists. And, 
if you are at all addicted to water sports, you 
will feel a commanding urge to duplicate 
their feats. Before you do, however, it will 
be well to learn from the beginning some of 
the fine points in the ancient art of hitching a 
ride on the waves. 

Most surfboards range from ten to twenty- 
one feet in length, by eighteen to twenty-four 
inches in width, and weigh anywhere between 
thirty and 165 pounds, depending upon the 





material and type of construction. For wave 
riding, preference is given the shorter board, 
generally under thirteen or fourteen feet, 
since it is more easily handled. Boards of 
greaier length are usually to be associated 
only with veteran riders, who are likely to 
own a number of surfboards of varied design. 
The longest boards, twenty or more feet in 
length and only eighteen inches in width, are 
used more for paddling races than for actual 
surf riding. 

Choose your board according to your size 
and weight. A youngster may find an eight- 
foot board quite adequate, while a tall, 200- 
pound man may have his best success with 
an air-chambered board not shorter than 
twelve feet. The average person will not be 
making a mistake if he practices with a surf- 
board somewhere between ten and twelve 
feet long, approximately twenty-two inches 
wide, and weighing not more than fifty 
pounds. In this classification you have a 
choice between the traditional ten-foot board, 
usually built of light balsa wood, and the 














Cigar-shaped 
air-chamber 
longer board is 
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more modern cigar-shaped board, which 
contains an air chamber throughout its 
entire length. 

Once you have selected a good surf- 
board, it is advisable that you first be- 
come a competent paddler. Prone upon 
your stomach, balance your weight on the 
board so that the deck is almost level 
with the water. A choppy surface will re- 
quire a slight uptilt to the bow. Now, arch 
your back and raise your shoulders with 
face forward, and start to stroke with 
extended arms, as though they were the 
oars of a boat. Most paddlers, especially 
beginners, prefer to stroke simultaneously 
with both arms, although an alternating, 
over-arm stroke, similar to that used in 
swimming the crawl, also can be employed. 
It is interesting diversion, too, to paddle 
Indian-style on the knees, or in a sitting 
position. 

But whatever the method, the stroke 
is made with the wrist and arm tensed, 
and fingers cupped together. Relax as 
the arm is being carried forward. On the 
hollow racing boards, practiced paddlers 
can sprint at approximately twice the 
speed of champion swimmers. 
Distance also is possible on the 
paddle board. Beach guards of 
Santa Monica, Calif., recently 
paddled from the mainland to 
Santa Catalina Island, a dis- 
tance of more than twenty-six 
miles, in less than six hours. 
The paddle board also sug- 
gests adventure’ on lakes and 
broad rivers. When resting, 
merely sit upright on the 
board, astraddle near the point 
of balance. 

When paddling, you have two 
methods of guiding your thin 
craft. To negotiate a slight 
curve, it is necessary only to 
vary the power of your strokes, 
or to dip one hand shallowly as 
you increase the force of the other. But 
in order to turn sharply, it may be ad- 
visable to drag one foot as well. 

Most buoyant boards will carry two 
persons on a favorable surface, and you 
and a companion may paddle tandem 
fashion, timing your strokes rhythmically 
like members of a rowing crew. The more 


By PAUL W. GARTNER 





To rest, sit astraddle 
of the buoyant board 


experienced person 
should ride behind 
and act as steersman. 

The paddle board 
can be used to ad- 
vantage in accom- 
plishing a water res- 
cue, particularly 
where a swimmer has 
become tired and is 
unable to return to 
shore without assis- 
tance. Should the 
subject be helpless, 
it is recommended 
that. you sit astraddle 
the board when at- 
tempting to drag his 
weight into an ad- 
vantageous position. 

The beginner 
should exercise cau- 
tion when taking a 
surfboard through 
the breakers.  Al- 
ways keep the bow headed squarely into 
the incoming waves, and time your 
progress so that the curling 
water will not crash down upon 
you. You may buck through 
breakers that are largely spent, 
but watch out for those which 
still have a forceful rumble. 
Where waves are breaking is 
the real danger zone. When at- 
tempting to pass a breaker at 
this point, it generally is ad- 
visable to slip from your board 
and, holding it firmly by the 
stern, drive it deeply into the 
rolling water, ducking as the 
crest of the wave sweeps over 
you. Should you happen to 
lose hold of your craft, remain 
submerged until the breaker 
has passed, and even then 
come up with your arms above 
your head. Strong men have been knocked 
unconscious when struck by a runaway 
surfboard. 

Now that you have become familiar 





In tandem riding, the 
“passenger” rides in 
front of the steersman 





with the buoyant surfboard, you must 
learn to judge waves. Except when swells 
are uncommonly high and steep, the best 
point to catch a wave is just outside the 
area where local breaks begin. Where 
there are shoals you will find the first 
crests of white water. Heavy ground 
swells generally run in series, and most 
riders prefer to let the first one or two 
go by, since the later waves usually are 
smoother and better for riding. It is the 
habit of these largest waves first to break 
locally, and the white crests will gain 
breadth in accordance with the shallow- 
ing water. It is on this smooth “shoulder” 
beside the foam that surfboards slide to 
the greatest advantage. 

In hitching to a wave, it is important 
that you keep your board at right angles 
to the advancing slope of water. Keep 
well back on your water sled, so that the 
bow will ride fairly high, particularly if 
the wave is steep. Try to paddle at ap- 
proximately the (Continued on page 111) 
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At the left, four riders have 
caught a wave and are seen in 


the act of rising to their feet 























































RADIO LINKS SINGER AND ORCHESTRA 


CONVALESCING from in- 
juries received in an auto- 
mobile accident, a radio per- 
former recently sang to her 
audience from a room in a 
Philadelphia hospital, while 
she listened through head- 
phones to an accompaniment 
played by a dance orchestra 
in a plane flying 5,000 feet 
overhead. A dual hook-up 
enabled listeners-in to hear 
the voice of the star perfect- 
ly blended with the music. 






FIREMEN “SAVE” DUMMIES IN ODD RACE 


As A PART of their training in-rescuing people from burning 
buildings, rival fire brigades of London, England, recently held a 
novel competition. Running up ladders to high windows, they 
lowered dummies in rope slings, the winners being the crew that 
landed the most “‘rescued” figures upon a marked square on the 
pavement within the allotted time. In the photograph above, a 
Orchestra in plane playing accompaniment for injured singer in hospital fireman is unfastening a dummy to be added to the pile. 


Pune SEV ES GIFT WRAPPING HELPS SELL NEW HOUSE 
CONTROL OF % | 
APPLIANCES By DOING UP a 


seven-room ‘model 
home” like a box of 
candy, in a popular 
transparent wrap- 
ping material, a Long 
Island, N. Y., firm 
of builders drew a 
crowd of nearly 6,000 
persons to its first 
public showing. The 
wrapping consisted 
of 6,000 square feet 





A NEW electric-ap- 
pliance plug provides 
a handy knob to reg- 
ulate the heat of any 
toaster, waffle iron, 
per olator, or elec- 
tric cooker that lacks 
built-in thermostat ic 
control. The tem- 
perature may be va 
ried as much as 
twenty degrees. if of the glistening pa- 











; Electric-appliance E ; 
ake ey er, ornamented with : 
de ired, by a ligh plug with knob for I 2 F 
turn ol the knob. temperature control a huge red bow and : 


parted at the door 
with a fourteen-foot 
slide fastener to ad- 





Reins drive and Yy mit visitors. Model home ‘‘wrapped” for inspection. A slide fastener admitted visitors 
steer this tra 


tor like a hors« 








NOVEL FARM TRACTOR 
DRIVEN LIKE A HORSE 


DrIVEN like a horse, a farm tractor 
devised by two Utah inventors maneu- 
vers obediently in response to his han- 
dling of a set of reins. When the straps 
are slackened, the gasoline-powered ma- 
chine travels forward. It halts when 
reined in. A hard pull sets the tractor 
moving backward, and a tug on one rein 
or the other steers it to right or left. 
The reins are attached to levers which 
protrude from the control mechanism, 
housed in a metal box mounted behind 
the tractor’s motor. 
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INVISIBLE MARKS SPOT RANSOM MONEY 


Ld 


Chemical marking on bills being dried. Right, 
bank teller holding bill under ultra-violet light 





WEIGHTED RUBBER BAG 
ANCHORS BABY BOTTLE 


WEIGHTED with grains of rice or wheat, 
a new “bean-bag” attachment of rubber 
keeps baby’s nursing bottle within reach, 
and is not easy to push aside or knock to 
the floor. The self-service holder also helps 
to keep the milk warm. 


NEW VALVE 
GRINDER IS 
PNEUMATIC 


OPERATED by com- 
pressed air, a new 
automobile valve 
grinder for garages 
both oscillates and 
rotates the valve up- 
on its seat, advanc- 
ing it one sixth of a 
revolution at the end 
of each stroke to as- 
sure a compression- 
tight fit completely 
free of “valleys” and 
“high spots.” 


This grinder rotates 
the valve on its seat 
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DIPPED in a new chemical solution and 
dried with a hot iron, ransom money is in- 
delibly marked for identification. The prep- 
aration leaves no mark that a crook could 
detect, but the impregnated portion of the 
bill, which may be simply a strip along the 
edge, glows brilliantly when a bank teller 
holds the money under the invisible rays of 
an ultra-violet lamp. 


MEN WASTE 
MORE ENERGY 
THAN WOMEN 


WoMEN apply their 
energy more efficient- 
ly than men, accord- 
ing to tests made at 
Fordham University 
in New York City. 
Breathing through 
tubes connected to a 
device called a “me- 
tabolor,” subjects 
pedaled bicyclelike 
machines while ex- 
perimenters measured 
their oxygen consump- 
tion. Results indi- 
cated that men waste 
ten percent more en- 
ergy than women. 


2 
<i 





Sand left by floods being turned under the soil in a six-foot furrow 











NOVEL WEEKLY SERVICE 
KEEPS PHONES GERMFREE 


TELEPHONE subscribers in a number of 
eastern cities may now avail themselves of 
a service that undertakes to keep the in- 
struments free of germs. Once a week, a 
uniformed representative calls, undoes a 
kit resembling a physician’s case, and ap- 
plies an antiseptic paste that is said to keep 
the telephone in sanitary condition. 





A subject exercising while a special device measures oxygen consumption 


GIANT PLOW 
RECLAIMS 
FLOOD LAND 


Farm land blanket- 
ed with sand by flood 
waters is being re- 
claimed for agricultu- 
ral use with the aid of 
huge plows like the one 
illustrated at left. Dig- 
ging to a depth of six 
feet, the giant plow- 
share brings the rich, 
black soil to the sur- 
face and buries the 
sand. At the end of a 
furrow, it is lifted from 
the ground by the use 
of a powerful hydrau- 
lic piston, 
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TEARDROP TRAILER HOLDS 
ARC-WELDING OUTFIT 


A STREAMLINE automobile trailer just constructed by Clyde 
Hocks, of Milwaukee, Wis., houses a complete arc-welding 
outfit. Built from scrap parts, the two-wheeled unit makes it 
easy to transport the gasoline motor and génerator necessary 
to furnish the electric current for the work. A control panel 
is mounted in the rear of the trailer. 
































PLAYS ELEVEN INSTRUMENTS AT ONCE 

ELEVEN separate musical instruments are played simultaneously 
by Elmer Trudgen, of Blenheim, Ontario, Canada, with the aid of 
the novel mechanical arrangement shown in the photograph above. 
Parts salvaged from discarded bicycles, sewing machines, and auto- 
mobiles were used to make the foot pedals, levers, and other con- 
trols which enable Trudgen to coordinate his feet, knees, arms, 
wrists, and fingers in rendering a musical selection. The instruments 
are the piano, violin, guitar, harmonica, bass drum, snare drum, “: 
triangle, wood blocks, « ymb il, cowbells, and chimes. Hitched to a car, this trailer takes arc-welding equipment to the job 


FINGERPRINTS TRAP “SLUG” PASSERS 


To TRAP persons who insert worthless Since the conventional “powder” method 
metal slugs in turnstiles, slot machines, of bringing out latent prints is unsatisfac- 
and coin telephones, an ultra-violet-ray tory for photographing specimens found 
fingerprinting process has been developed. on metal surfaces, the print is “fixed” with 
a chemical reagent, and the slug is 
then soaked in a dye that becomes 
luminous under ultra-violet light. 
Placed in a special viewing ap- 
paratus, the slug background glows 
under the invisible light, while the 
fingerprint stands out in black lines 
that can be photographed to make 
a permanent record for checking 
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against prints of suspected persons. : 
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THREE SIZES of motion-picture film are é 

accommodated by a new viewing holder i 
designed for the use of amateur movie 

/ makers in examining the quality of their |: 

. “shots.” Removable guides make it pos- : 

sible to insert strips of eight, sixteen, or 

) thirty-five-millimeter film in the device : 

- a - ° ~ ee 

At top, a metal slug is being ¥, lor critical, frame-by-frame study, Chang- £ 

photographed to record print ‘a ing guides to suit films of different sizes 
as shown above. Right, an expert .% Xe can be accomplished quickly by removing 

examining slugs for fingerprints ae and replacing two small metal pins. 
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PLANES’ RADIO MESSAGES “‘CANNED” FOR DISASTER RECORD 








de ADIO communications between plane pilots and 
1g airport dispatchers are now permanently recorded 
it on wax cylinders by an electrical machine recently 
+y installed by the U. S. Bureau of Air Commerce at a 
2] California landing field. Reports made by pilots and 






orders given by dispatchers, kept on file in record (| 
form, are thus available to examiners investigating the ' 
causes of any accident to a plane. 

































Airport operator switching in the machine to 
record his conversation with a pilot. Right, 
recording apparatus and file of dated cylinders 


WINDOW WASHERS TALK IN BROADCAST 


PERCHED on ledges 
hich above the street, 
two window washers, 
one in New York and 
the other in Chicago, 
communicated by ra- 
dio recently in a 
novel broadcast sent 
out over a_ nation- 
wide hook-up. With 
portable transmit- 

HOSE-NOZZLE HOLDER ters strapped to their 

backs, the workmen 

SPRINKLING a lawn or garden is made_ carried on a lively 
easy by a convenient holder for the nozzle conversation about 
of a garden hose. The lightweight unit their work for the 
slides over the hose and has an adjustable entertainment of the 
metal extension that holds the nozzle at listening audience 
any desired angle. No special hose connec- _ scattered all over the 
tions are necessa ry. United States. Window washer in Chicago talking to a fellow worker in New York 
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NEW EYEGLASSES FIT WELDED STEEL PLATES 
UNDER GAS MASK Ces. aan FORM UNIQUE CHURCH 


were covered 
with welded 





EYEGLASSES specially de- steel plates RESEMBLING a huge, half-buried oil 
signed for use with gas to make this drum, a novel church just completed is 
masks have just been in- 044 building believed to be the first of its kind ever 
troduced to the public in : constructed. To form the unique struc- 
England, where the entire . ture, curved steel plates were welded to 
civilian population is being steel supporting arches erected on a brick 
trained to protect itself in é, foundation. 


case of wartime gas at- 
tacks. Unlike conventional 
glasses, whose rigid frames 
do not always fit close 
to the head and might 
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wr cause a slight leak 
when a mask is put on, 
the new spectacles 
have flexible frames 
3 White teanin ah made of elastic tape, 





which fit closely over 
the side of the face. 
The flexible frames are 
easily adjusted. 


the eyeglasses at the 
right do not inter- 
fere with a gas mask 
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HIRTY-TWO grim drivers faced 

the starter’s checkered flag, 

awaiting the signal to roar away 

in the 500-mile grind around the 
Indianapolis, Ind., Speedway which was 
to dump fame and fortune into the win- 
ner’s hands. The year was 1935. Among 
the racers were Kelly Petillo and Wilbur 
Shaw, both using motors built by an un- 
known western mechanic. Petillo won, 
and Shaw place 1 second, 

Twelve months later, thirty-two racing- 
car pilots again faced the same black-and- 
white flag. Now, eleven drivers had turned 
to that obscure builder of speed, for power 
plants which they hoped would bring them 
a share in the prizes. One of these, Lou 
Meyer, eased through the field to victory, 
while three others beat the jinx of acci- 
dent that dogs every entrant in the pre- 
mier race classic to place third, sixth, and 
seventh, 

Just a few days ago, sixteen of Ameri- 
ca’s most skilled and daring drivers—half 
of the total starting field—converged on 
Indianapolis from East and West in late 
May, ready to test their skill on Memorial 
Day behind custom-made motors 
machined, and assembled by the man who 
two years ago was known only to the rac- 
ing fraternity, and who never in his life 
has driven a racing automobile. Only once 
has he ridden with a racing driver, an 
experience he declares he never will repeat. 

A stocky, baldish mechanic named Fred 


cast, 


By ANDREW R. BOONE 


Master Builder 


FRED OFFENHAUSER MAKES ENGINES 


Offenhauser supplied the speed that drove 
Petillo and Meyer into victories, and there- 
by established himself as the No. 1 builder 
of racing motors. In his modest machine 
shop on a quiet street in Los Angeles, 
Calif., Offenhauser builds the sleek en- 
gines of bronze, aluminum, and _ steel 
whose speed and stamina have carried 
thirteen drivers through two 500-mile 
races without failure. 

Today, practically all the leading pilots, 
including Petillo, Shaw, Meyer, Bill Cum- 
mings, Chet Gardner, Emery Collins, 
Ralph Hepburn, Lou Moore, Phil Shafer, 
George Lyons, and Floyd Roberts, turn 
to Offenhauser for their motors. 

Unknown two years ago, today toasted 
by racing drivers everywhere as_ the 
world’s premier builder of speed—that is 
the summary of his amazing rise to motor 
prominence. But to pick up the thread 
of this man’s story, we must turn the 
clock back nearly a quarter of a century. 

Offenhauser went to work in 1913 for 
Harry Miller, who later was to build more 





winning racing engines and cars than any 
other man in the history of the sport. For 
three years he built carburetors in Miller’s 
small Los Angeles plant. Then, in 1916, 
Bob Burman, who had gone west to enter 
a series of road races at Santa Monica, 
burned up the motor in his French Peu- 
geot. To secure new parts from Paris 
was impossible, and Miller dumped the 
job of repairing the ailing power plant 
in Offenhauser’s lap. 

The mechanic fixed up the engine sat- 
isfactorily. Miller became interested in 
racing, and soon Offenhauser found him- 
self superintending the building of the fa- 
mous Miller engines and cars. Barney 
Oldfield bought the first, and within a 
short time other track and road-race stars 
of the day—Tommy Milton, Billie Ar- 
nold, Ralph De Palma, Harry Hartz, Fred 
Frame, and Peter De Paolo—changed 
from various motors and cars to Miller’s 
products. 

For twenty-one years, Offenhauser 
During that period 


worked with Miller. 





AN ACE OF THE 
ROARING ROAD 
Lou Meyer, a three- 
time winner of the 
Indianapolis Speed- 
way classic, trying 
out his entry for 
the great 1937 race 
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FOR RACING CARS 


he superintended the building of seventy- 
five engines, each hand-made and fitted 
like a kid glove. “Harry Miller spent 
plenty of money on research, sometimes 
more than he made on sales,”’ Offenhauser 
told me. “Consequently, I was learning 
what materials to use and how to put 
them together so they would not break 
down.” 

Miller quit the game in 1933, and his 
veteran mechanic bought some of his ma- 
chinery, set up his own shop, and an- 
nounced his readiness to take up where 
Miller had left off. Immediately he 
plunged into further research, decided to 
increase the weight of some parts for 
greater strength, changed the valve tim- 
ing and port openings to speed up their 
action, and obtained the newest products 
of metallurgy so that the heat generated 
during fast running might be quickly dis- 
sipated and the parts would not crack 
under terrific pressures. 

Petillo, then comparatively unknown, 
but having faith in Offenhauser’s ability 
to build engines that could “take it,” left 
his job in southern California in the au- 
tumn of 1934 and plunked his life sav- 
ings, $5,000, into the chassis of a racing 
car. Some of this money had come to him 
as prizes at the old Ascot Speedway, near 
Los Angeles, the rest from small wages 
earned by driving a fruit truck. 

“I'll furnish the car if you'll build a 
motor,” he said to Offenhauser. “But I 
can’t pay unless I win.” 

Offenhauser, anxious to determine 
whether the skill he had been slowly ac- 
quiring really could be converted into the 
reliability and speed demanded of a rac- 
ing engine, quickly agreed. 

Some months later, Petillo rolled his 
car onto the speedway for his first quali- 
fying round. Track rules required 105 
miles an hour, but Petillo burned up the 
pavement at 121. On returning to the 
pits, it was found the motor had burned 
too much gasoline. Offenhauser checked 
that trouble, and Petillo again roared 
around the oval to test the car. On the 
third lap, the engine became overheated 


THE MAN BEHIND THE CAR. Fred 
Offenhauser at work in his shop in Los 
Angeles, Calif. Right, a piston and con- 
necting rod from one of his new engines 


and one of the connecting rods broke. 
Fearful that other rods would crack, 
Offenhauser telephoned to Los Angeles 
for a reserve engine, one on whose 
building he had gambled for just such 
an emergency as this. Forty-eight 
hours later, the plant arrived by air. Night 
and day, mechanics labored over the new 
installation, completing it barely five min- 
utes before the time for trials expired. 
Petillo qualified, and next day, not con- 
ceded even an outsider’s chance by the 
experts, the little Italian pounded around 
the 2'4-mile brick track at an average 
speed of 106.24 miles an hour, not only 
setting a new track record for the 500 
miles, but also collecting $35,000 as first 
prize, lap awards, and for testimonials. 
Offenhauser modestly disclaims any su- 
periority for his motors. “Any good motor 
will carry through a race,” he says. His 
record in the brief period since Petillo’s 
throttle, jammed to the floorboards, set 
that dazzling track record at Indianapolis, 
demonstrates that it is the “little things” 





that snatch almost certain victory from 
many drivers. 

“Petillo had his troubles,” Offenhauser 
remarked, “but”—knocking on the corner 
of his desk—‘‘not one of my engines has 
failed during a race. Some of the boys 
have run out of gas, others had trouble 
with the chassis... .” 

“What is the most common trouble?” I 
interrupted. 

“Hard to say. One year, Mays was lead- 
ing by a comfortable margin, when a spring 
shackle broke. This was entirely unfore- 
seen, yet. it forced him out. He couldn’t 
stand the pounding. 

“Last year, Mays was out in front 
again. It looked as though he would win, 
but a cotter pin fell out of his carburetor 
control. Mays pulled into the pits to have 
the pin repiaced, and 
Shaw moved into the 
lead. He was running 
well ahead of the 
field, but the rivets 
on his hood broke. 
That let him out, and 
soon Meyer jumped 
ahead, to win with a 
sizzling record three 
miles faster than Pe- 
tillo’s speed the year 
before, 

“Say, did you ever 
have $30,000 snatched 
right out of your 
hand? If you _ had, 
you could understand 
how those boys felt.” 

But those are (Con- 


Midget racers in a dirt-track speed contest. Offenhauser also builds engines for the dare-devil drivers of this new sport tinued on page 107) 
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Dr. Arthur S. King with the elec- 
tric furnace in which he re-creates 
the conditions existing on distant 
stars. Some of his discoveries 
point to the realization of the 
dreams of the ancient alchemists 
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A star factory where 
celestial bodies are 
reproduced as tiny 
masses of white-hot va- 
pors, like those in the 


stars themselves, is one 
of the strange labora- 
tories clustered about 


the great observatory at 
Mount Wilson, Calif. 
With the aid of special 
apparatus, Dr. Arthur 
S. King assays the stars, 
reads the temperatures 
of their surfaces, charts 
their magnetic fields, 
and sometimes even de- 
tects the presence there 
of freak atoms resem- 
bling the “heavy” hy- 


In spiral nebulae, far off in space, 
the transmutation of metals may 
be actually taking place. At left, 
Dr. King is loading a special cam- 
era that photographs the spectra of 
his man-made stars. Below are five 
examples of the pictures it makes 
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drogen that is found in “heavy” wate: 

To create a miniature star, Dr. King 
places a tiny pinch of certain elements in 
the center of a hollow graphite tube, snaps 
it into his electric furnace, and sends a 
terrific electric current of 1,000 to 2,000 
amperes surging through, heating it until 
it glows white-hot. Out of the tube comes 
light from the luminous vapors to which 
its contents have been transformed. It 
passes to a metal mirror ruled with myr- 
iads of fine parallel scratches, and is re- 
flected fri m its polished surface as a spec- 
trum of rainbow colors—deepest red to 
violet, and on into the invisible “black” 
rays of ultra-violet. A camera records the 
spectrum as a parade of tiny vertical lines, 
each representing one of the chemical ele- 
ments present in the synthetic sun. 

Beginning at a strong, white heat—say 
about 1,200 degrees centigrade—Dr. King 
gets a plate marked by only a few scat- 
tered lines. But as he turns the current 
higher, the glowing material in the tube 
radiates more fiercely and new lines come 
out, one by one, like stars at nightfall 
When the spectrum lines from his minia- 
ture star exactly match the pattern of some 
real star as recorded with the great tele- 
scope at Mount Wilson, Dr. King knows 
he has exactly duplicated the conditions 
on the star itself. 

No thermometer could withstand thi 
fury of the blazing furnace, and its tem- 
perature can be measured only by a novel 
optical instrument. Dr. King turns a 
knob, electrically heats a wire until its 
glow exactly matches the tiny “star” in 
color, then consults a chart to interpret 
the corresponding temperature. 

Top heat for the furnace is 3,500 degrees 
centigrade—hot enough to melt any of the 
metals, even tungsten. Within this range, 
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Dr. King can duplicate the cool red stars 
and some of the whiter ones, like our own 
sun. But the white and bluish-white stars 
have a peculiarity all their own. Their 
spectra contain certain groups of lines 
showing that star atoms have been stripped 
of some of their electrons, thus virtually 
becoming brand-new substances. To match 
this terriffic, atom-shattering temperature, 
Dr. King uses a high-tension electric spark, 
which literally rips off electrons and sets 
them into violent motion, thus reproduc- 
ing these flaming, far-away stars like 
Sirius, 

Many an astronomical mystery has 
been solved in Dr. King’s star factory. 
On one occasion, astronomers were puzzled 
by a large bunch of very fine lines in a 
star’s spectrum, which did not belong to 
any known element. Were they caused 
by some mysterious substance not exist- 
ing on earth? Dr. King experimented to 
find a match for the puzzling lines, finally 
produced it with white-hot vapors of cy- 
anogen—a combination of carbon and ni- 
trogen—and proved that the star’s at- 
mosphere contained swirling vapors of this 
deadly gas, used on earth to disinfect 
ships’ holds. 

Are sun spots hotter or cooler than the 
sun itself? Scientists disagreed on this 
question until Dr. King attacked the prob- 
lem. With a telescope trained on indi- 
vidual spots, Mount Wilson astronomers 
obtained sun-spot light containing scores 
of spectrum lines much stronger than those 
from the rest of the sun. Guided by this 
“recipe,’ Dr. King put the corresponding 
elements into his furnace and learned that 
lower temperatures gave the profuse lines 
—proving beyond doubt that sunspots are 
cool areas in the sun’s superheated surface. 


Long ago, Dr. George Ellery Hale of 
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A spectacular flare-up on the sun. The white 
spot indicates the relative size of the earth 









Mount Wilson had observed that some- 
times a single spectral line from a sun 
spot would be split into twins, or even 
triplets. Suspecting the cause, Dr. King 
took fragments of some of the metals 
found in the sun, used them as electrodes 
of a spark jumping between the poles of 
a powerful electromagnet, and produced 
identical multiple lines. He then varied 
the strength of the magnet until he exactly 
matched the split lines, thus duplicating— 
and measuring—the strength of the mag- 
netic whirl at the heart of the sun spot. 

While creating artificial stars in his 
laboratory, Dr. King found that certain 
photographic plates showed, in addition to 
the wide band representing the plentiful 
element carbon, a fainter band evidently 
belonging also to carbon. In collaboration 
with Prof. R. T. Birge, of the University 
of California, he discovered that the 
phantom lines belonged to a brand-new 
form of carbon—an “isotope,” or freak 
atom, just a little heavier than the normal 
carbon atom. Analysis of samples from 
widely separated regions showed this 
“heavy” carbon to be sprinkled through- 
out the earth, mixed with ordinary car- 
bon in proportions of about one part in 
200. But when he sought the mysterious 
substance elsewhere in the universe, he 
found it still more plentiful in certain 
of the red stars. 









This giant electromagnet is used 
in duplicating and measuring the 
strength of the magnetic whirl 
in a sun spot as photographed 
through the 100-inch telescope 
with spectrograph lens at left 





Turning now to the only tangible source 
of material from outside the earth, Dr. 
King next vaporized fragments of meteor- 
ites in his furnace. He found not only 
the heavy carbon he ws seeking, but also 
some of the rare elements in much more 
abundant quantities than on earth. 

Another striking discovery soon prom- 
ised to throw new light on a scientific mys- 
tery of long standing. Astronomers have 
divided meteorites into two types—stony 
and nickel-iron—but never have known 
why some fragments seem to be hybrids 
with the crumbly stone shading into lumps 
of a tough, malleable alloy of nickel and 
iron. But soon Dr, King noticed a star 
tling coincidence. 

In the laboratories of the atom-smash- 
ers, substances have been broken down, 
by the tremendous onslaught of deuton 
“machine guns,” into other substances, as 
was, dreamed by alchemists of old. Strange 
ly, Dr. King noticed, metals such as those 
found in the nickel-iron meteorites, have 
broken down into elements found in the 
stony meteorites. Now scientists are won- 
dering if miracles of transmutation are 
not wrought far out in the depths of space. 
This is one of many questions that await 
solution in laboratories such as Dr. King’s 
where tiny man-made stars are yielding up 
one after another of nature’s treasured 
secrets. 


Tiny Masses of White-hot Vapor, Flaming Furiously 


In an Electric Furnace, Enable Astronomers To Study 


Conditions Existing Millions of Miles Away in Space 
By STERLING GLEASON 









HARPOON GUN FOR SWORDFISH. Peering through a 
telescope sight, an angler aims this gun at his quarry and 
pulls a trigger. Compressed air hurls the harpoon at the 
fish, which can then be played as usual with rod and reel 




























HAT’S new 
Wi: sporting 

equipment ? 
Each year, as the 
fishing and hunting 
seasons roll around, ie 
inventors in all parts 
of the country come 
forward with new and improved de- 
vices to meet the ever-changing needs 
of American sportsmen. On the west 
coast, fishermen demanded a more 
efficient method of catching giant 
swordfish, and a new compressed-air 
harpoon was devised. Eastern anglers 
felt the need of a reel capable of un- 
winding 6,000 feet of heavy line, and 
a veteran tackle maker produced a 
sixty-pound aluminum reel designed 
to match the power of Atlantic tuna 
GIANT REEL. More than a mile of heavy and shark. Rustproof holsters, sim- 
line can be unwound from a monster reel just plified driers for wet line, sand spikes 
developed for deep-sea fishing. Made of al- for holding the rods of surf fisher- 
uminum, the reel weighs almost sixty pounds men—these examples, illustrated in 
and has a built-in seat to accommod : 

the accompanying photographs, are 
representative of this year’s answers 

to the demand of sportsmen for bet- 
ter and more efficient equipment. 







ate the rod 


















LINE DRIER. A hand grip and handle on the line 
drier pictured below make it easy to use in cramped 
quarters. The reel is fastened to a seat on the base 
of the drier, exactly as it is attached to the rod 
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SAND SPIKE HOLDS ROD. Made of rustless 
metal, a new sand spike for beach fishing comes 
apart in sections. Flat, winglike flares keep it 
from twisting, and a bracket is provided for a 
lantern. The butt of the rod fits in a socket 








NEW HOLSTER 
DRIES PISTOL 





i » 


The fluffy fleece lining of this 
novel holster removes moisture from 
a pistol placed in it. Firearms used 
in the rain or exposed to salt spray 
are thus protected from rust. Such 
holsters are available in many sizes 
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OUTER SURFACE COATED — 


WITH ALUMINUM PAINT go Ge 
r _- 





TO REFLECT HEAT 
AND PREVENT 
EXPANSION OF 
AIR IN SHELL 







OUTER SHELL AND 
INNER CAP ACT 
AS PLATES IN 


A GIANT 
CONDENSER 
FAGHIC BELTS OBSERVATION 
GENERATE WINDOW 
HIGH-VOLTAGE 


STATIC ELECTRICITY 


VACUUM __ 


AIR, COMPRESSOR 
MAINTAINS 
120-LB. PRESSURE 
INSIDE SHELL 


EXHAUST PUMP 
CREATES VACUUM 


IN CENTRAL TUBE Building up charges of 5,000,000 


volts, this strange-looking gen- 
erator will be used by scientists 
in atom-smashing experiments 
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| “pet 
Huge Generator 
‘To Smash Atoms 


UGGESTING a gigantic metal pear, 

placed small end down, the latest gen- 
erator for use in atom-smashing is being 
constructed by engineers at the Westing- 
house laboratories, East Pittsburgh, Pa. 
Thirty feet in diameter, it will tower al- 
most as high as a four-story building. 
Fabric belts, whirling at high speed, will 
build up charges of 5,000,000 volts and 
more for use in bombarding atoms. To 
provide additional insulation for the gen- 
erator, the air in the chamber surrounding ;, 
the vacuum tube will be under a pressure (ape 2 er Seite x 
of 120 pounds to the square inch. A win- ">=" 
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OF EXPLOSIVE VAPORS 


Engineer test- 
ing air from a 
storage tank 
with the new 
safety device | ——A—= 


filament and 
increases its | 
resistance to | 
electricity 


Vapor heats a | 








ZERO- ‘ 
ADJUS rMENT” GALVANOMETER 
RHEOSTAT 





Stmpty by pressing a rubber bulb, 
safety engineers can now determine ex- 
actly the percentage of explosive vapor 
in the air within oil-storage tanks and 
other places where fumes are likely to 
accumulate. The bulb sucks samples of 
the air into an instrument in which they 
pass across a platinum wire. Reaction to 
the gas heats the wire, increasing its re- 
sistance to the flow of electric current. A 
galvanometer dial is arranged to gauge this 
resistance, and thus indicates the amount 
of vapor present. 


TRAIN SPRAYS TRACKS TO KILL WEEDS 


IN SIXTY minutes, 
: twenty miles of rail- 
2, road track can be 
treated with weed- 
killing chemicals by 
means of a new high- 
speed spray train re- 
cently introduced in 
England. Three loco- 
motive tenders are 
joined together to hold 
the 11,500 gallons of 
water and chemicals 
carried by the train. 
About 400 gallons of 
the mixture treats one 
mile of track, nine 
jets shooting the spray 
downward as the train 
speeds along. Special 
shields, like inverted 
V’s, protect the steel 
rails from corrosion 


dow in the shell is provided for observers. The spray train in operation. Note inverted troughs that protect rails by the chemicals. 
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SHOOT FIREWORKS FROM EIFFEL TOWER 


SHOWERING down over the fair- the International Exposition that re- 
grounds in streamers of light, spec- cently opened in Paris. As a rocket 
tacular fireworks displays from the bursts in the striking photograph 
top platform of France’s famous Eiffel above, it illuminates the buildings 
tower form an outstanding feature of | erected for the exposition. 
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ELECTRIC FOOT WARMER 


PLUGGED into a wall socket, a new elec 
tric rug is useful for keeping the feet 
warm. Thermostatically controlled, so 
that it cannot overheat, the electric foot 
warmer is designed for use by convales- 
cing patients in hospitals and sanitariums. 


This electric 
warmer can be 






plugged into 
1 wall socket 


How the new braking 
system is operated 


NOVEL PEDAL SYSTEM 
CUTS BRAKING TIME 


OPERATED with the left foot, 
the accelerator in a new automo 
bile braking system is placed be- 
tween the clutch and brake pedals. 
To be always ready for emergen- 
cies, the driver’s right foot rests 
on the brake pedal while driving 
When the brakes are applied, a 
lever forces the accelerator pedal 
to the “off” position. 





PICTURES COPIED ON MARBLE 
WITH ODD OPTICAL DEVICE 


be os 
ing, 


Usinc a homemade camera lucida consisting of 
a combination of prisms and mirrors, A. H. Bum- 
stead of Washington, D. C., reproduces old pho- 
tographs as marble bas-reliefs. Looking through 
one of the prisms, Bumstead obtains an accurate 
reflection of the picture on the marble slab. Thus 
guide marks and lines on the original can be read- 
ily located and carved on the marble surface 





HOLDER TILTS ENLARGER EASEL 
TO CREATE TRICK EFFECTS 


As AN aid to producing trick effects while en- 
larging photographs, a tilting easel platform is 
now available to camera fans. A_ball-and-socket 
joint permits the easel holding the sensitive en- 
larging paper to be tipped at any desired angle. 
In this way, various distortions, such as length- 


ened or broadened heads, can be produced. 


ROWING COURSE IS WAVEPROOF 


Curvep side walls being built into the rowing 
course for the 1940 Olympic Games in Japan 
have been designed to eliminate rough water 
Their concave shape, it is hoped wil! focus the 
waves to a single point where they will counteract 
each other and reduce the agitation of the water 
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This three-wheeled electric car turns water 
pipes into subways for Los Angeles inspectors 


NOWN as a “pipe perambula- 
tor,” a curious vehicle devised 
by a Los Angeles, Calif., draftsman 
turns the city’s new thirty-six-inch 
water-supply pipes into miniature 
subways for inspection men before 


: SPARKS - = * pipe, which can be re- 
the aqueducts are placed in serv- — INDI \CATE THIN a PSPARK COIL PROVIDE! touched by. a pelater 
. . 7 oe SPOTS ING . : IGH*VOLTAGE CURRE! 7 ” ‘ler. A 
ice. Storage batteries and anelectric _, SPOTS” FOP "SPARK ING&AIAEE towed on a trailer. At 

\MEL COR ; valves, the car is col- 


motor propel the three-wheeled ve- 
hicle along the interior of a metal 
conduit while the operator looks for 
defects. A circular steel brush at 
the front of the machine, charged 
with electricity, throws off sparks 
wherever the inner wall of the pipe 
lacks a proper protective coating of enam- 
el. The spot may be marked for later at- 
tention, or a painter towed on a diminutive 
trailer may remedy the trouble at once. 


. An ingenious cam- 
my eeee =6era that records 

json readings on twen- 

aoe ty-five phone-call 
eee | registers at once, 
IT and a sample pic- 
ture made with it 
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HUGE CAMERA READS METERS 
TO COUNT TELEPHONE CALLS 


SPECIAL cameras of new design are taking the 
place of human meter readers who check and 
record, each month, the number of telephone 
calls for which you are to be billed. In the larger 
cities, a single telephone central office may em- 
ploy as many as 10.000 individual registers or 
meters, and teams of clerks have been required 
to read them. Photographing twenty-five meters 
at a time, the cameras give a quicker reading 
and one that is proof against error. 
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INSPECTOR TOURS WATER PIPE 
IN TINY ELECTRIC CAR 


When the pipe opening shrinks to twenty- 
inch diameter, at valves spaced along the 
water system, the “perambulator” 
partially collapsed and pushed through 


HUNTS RARE WORMS FOR TROPICAL FISH 










PAINTER RIDES —_ 


ON TRAILER 


INSPECTOR MARKS 
—— BAD SPOTS IN 
LINING 
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COLLECTING worms that sell for two 
dollars a pound, as food for tropical fish, 
provides a profitable business for Morris 
Ernst of New York City. Public aqua- 
riums and private collectors are among 
his customers. No ordinary worms will 
do, but only the pinkish little “tubifex” 
variety that congregate in the oozy mud 
of sluggish streams and fresh-water 
marshes in New Jersey and Long Island. 
Wading to favored spots that he has lo- 
cated, Ernst scoops up dipperfuls of mud 
and strains out the moss-like batches of 
vorms they contain. 


the ape 
powerful searchlight illuminates the in- 
terior of the pipe for a considerable dis- 
tance ahead, and a steering wheel enables 
the operator to guide the vehicle along the 


three pneumatic tires 
steering wheel can be used as a spare. 



















SHIELDED LAMP 
PROVIDES 
ILLUMINATION 

FOR PAINTER 


r 
STORAGE BATTERIES 

VE MOTOR, LIGHTS; ig 
"AND TESTING : 
EQUIP MENT 





A circular steel brush 
throws off sparks to 
reveal bad spots in the 
enamel lining of the 

















lapsed to pass through 








rture ahead of the operator. A 





















In case one of the 
is punctured, the 


of the pipe. 









Morris Ernst straining tubifex worms 
from the ooze of a marsh, for sale to 
tropical-fish owners. At the left is 
a batch of worms ready for serving 
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EXT time you drive a well- 


placed tennis shot just out 
of reach of your opponent’s Coagulated sap of the rubber tree, 
racket. give some of the credit to imported from the East Indies, is 


mixed with other ingredients and 


he e aftsmen whe ade the 
the expert craltsmen ho mad milled between huge rollers. Then 


ball How men and mag hines can it is fed through the tubing ma- 
turn out an endless stream of the chine, at right, which squirts it 
white spheres, each an exact match out in a long, cylindrical rope 


for 1s predecessor In weight bal- 
ance, and liveliness, is shown in the 
unusual series of views reproduced 









on this page. Starting as a formless Below is the bottom section of a mold plate, with 


a slug placed in each mold cup. When the top plate 
is put on, plungers wi!l come down and squeeze the 
slugs into hollow shells, all of them exactly alike 


mass of doughy consistency, sap 
from the rubber tree passes through 
tubular and cup-shaped molds that 
gradually form it into the finished 
product When the balls are 
smoothed and covered, they are as 
nearly uniform as human ingenuity 
can make them—and the rest de 
pends upon the skill of the enthu- 
siast who puts them in play. 


















A fast-moving blade, lubri- 
cated by a stream of water, 
chops off “slugs” of uni- 
form size and weight. Each 
slug will form one half of 
the rubber center of a ball 








7a 


To trim off the “flash’”® around the 
molded shells, each is placed in a 
sharp-edged cup and a pair of roll- 
ers is revolved around the edge. 






At the left, excess rubber is being sanded off the molding joint. 
Above, finished balls are being removed from the final mold in 
which the fabric covering is welded to the rubber shell by heat 


The shells are now ready to be 
joined in pairs to form spheres 
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TINY FISH “SIT”? FOR ODD PORTRAITS 







Lynwood M. Chace focusing a camera 
on a small fish in a studio aquarium 
Portrait of one 
of Chace’s sub- 
jects. Below, the 
photographer is 
seining a pond 
for new “‘sitters”’ 







AKING close-up “por- 

trait” photographs of 
iny fish and other forms of 
aquatic life is the unusual 
hobby of Lynwood M. Chace 
of Swansea, Mass. Clad in 
rubber boots and equipped 
with a net and pail, Chace 
scours the shallow waters of 
near-by ponds and marshes 
for interesting fresh-water 
specimens, which he deposits 
in a small glass-walled aqua- 
rium set up on a table in his 
photographic studio. After lights have been care- 
fully arranged to obtain the best effect, the cam- 
era is placed with its lens a few inches from the 
side of the aquarium, as shown in the illustration 
above. When the fish swims into focus, the shut- 
ter is snapped, and Chace has obtained another 
striking “fish portrait.” Sometimes he focuses 
three cameras on three aquariums at the same 
time, so as not to miss anything of interest. 












































MODERN CRAFTSMEN COPY 
RARE INLAID FIDDLE 


CONSISTING of more than 10,000 sepa- 
rate pieces, an elaborately inlaid example 
of the viola da gamba, a six-stringed an- 
cestor of the modern violoncello, was ex- 
hibited recently in New York City. The 
rare musical instrument is a copy of one 
made by Joachim Tielbe, a German crafts- 
man, in 1690 and now treasured in the 
National Museum at Munich. 





a TRACK FOR 
MODEL TRAIN 
IS FLEXIBLE 





Strips of flexible 
track, just intro- 
duced for model- 
railroad use, can be 
twisted and turned 
in almost any direc- 
tion to make loops, 
bridges, sharp curves, 
orsteep grades. Made 
of small, interlock- 
ing rail segments 
held together with 
coiled wire, the met- 
al track has realistic 
wood ties and can 
. FLY-SIZE MOTOR RUNS be rolled up for stor- 
§ age. The new 0-gauge 

So TINY that it rests easily on a finger equipment, manu- 
nail, an electric motor constructed by an factured in four and 









Made of metal 
with forty-five 
parts, this midget 
electric motor de- 
velops only eight 
one-thousandths 
q of a horespower 













Italian youth weighs less than an ounce. _ six-foot sections, can 

The Lilliputian power plant has forty-five be used with conven- et Soe ‘ < 
parts and develops about eight-one-thou- tional model-railroad oS ;' PEL TS SE” 

sandths of a horsepower. accessories, Model-railroad track made with jointed rail sections and wooden ties 
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Bert Nelson, animal trainer, putting a Ben- 
gal tiger through the difficult rolling act. 
At left, a group of circus performing lions 







































































ERO swung out of the chute 

leading into the cage, leaped 

nimbly onto the lower plat- 

form, and swung quickly to his 
place at the top of the pyramid. There 
the big, fine-maned African lion’s head 
touched the rope net spread conelike 
across the duralumin-barred arena to pre- 
vent his leaping over and disappearing in 
to the country, 

“Nice fellow, Nero murmured the 
trainer, touching the pedestal with his 
whip as a cue that the animal should re- 
main seated. He raised his voice so it 
would carry through the canvas side wall 
“Let's have Sunny.” 


to the nearby cages 
Nero's entrance had offered no difficul- 


ties, but now Bert Nelson was about to 
bring into the arena a Bengal tiger. Her 
entrance would mark the beginning of 


“mixing” the lion-and-tiger act which, a 
few weeks later, would move out from 
winter quarters at Baldwin Park, Calif., 
with the Al G. Barnes Circus. 

rwelve lions and twelve tigers make up 


the most difficult and dangerous sort of 


jungle-cat act a skilled trainer can hope 
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to assemble. Within six weeks these ani- 
mals, many of which now knew each other 
only as tenants of adjoining cages, not 
only would tolerate each other at claws’ 
length, but also would sit on their high 
platforms in silence while individual stars 
charged, wrestled, accepted meat from 
their trainer's hand, and rolled over on 
command. 

Soon I heard Sunny’s heavy tread on 
the floor of the long chute as wooden bars 
clattered through openings to encourage 
her speedy entrance. To the accompani- 
ment of a mighty roar from thirty-odd 
lions, tigers, hyenas, and leopards, Sunny 
slithered down the runway and_ raced 
clockwise around the arena to the pedes- 
tals. Nero regarded her silently, through 
eyes flashing with hatred 

“Nero!” the trainer shouted, brandish- 
ing a long buggy whip as he advanced up- 
on the two scowling animals behind a 
barricade consisting of a worn chair and a 
long pole. “Don’t do it! Steady, Nero! 
Up, Sunny! Up! Up!” 

He flecked the tiger’s hind quarters 4 
lightly with his whip. “Up, Sunny, quick!” SE NaS a a a OT 
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The tiger ascended the stairway of 
platforms until she reached the top- 
most, scarcely four feet distant from 
the lion. There, with a throaty gur- 
gle, she sat, facing Nero. For a mo- 
ment the two animals glared at each 
other, the lion swaying back and forth 
as though ready to spring upon his 
natural enemy. For no longer than 
a minute, Nelson stood below the two 
animals, cautioning them to remain 
steady. Then he backed quietly from 
the arena into the safety cage and 
ordered Sunny back to her cage. 
Urged by a stick in the hands of an 
assistant, she leaped to the ground 
and disappeared down the chute. Ne- 
ro followed a few seconds later. Thus 
ended their first lesson in mutual tol- 
erance. 

The big mixed animal act doesn’t 
“just happen.” It begins with four 
lions which, from the beginning, take 
the seats assigned them for the sea- 
son. Then come a tiger, with only one 
lion, for a brief introduction. Next, two 
tigers, one on each side of the lion. Now, 
three tigers alone, followed by three tigers 
with one lion. Some tigers and some lions 


WHILE SPECTATORS GASP 


Successive views of Norma, a trained lion- 
ess, leaping to the trainer’s shoulders in 
a stunt that always thrills circus-goers 
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A new animal usually selects a favorite spot in the arena, and a pedestal is put there for him 


simply will not mix with members of the 
other species. Each addition to the troupe 
is tentative, experimental, a laboratory 
trial. If the animal is so lacking in social 
virtues that it threatens to fly at the throat 
of another any moment, back it goes to 
the cage, there to await a chance to join 
some all-lion or all-tiger act. 

“They're mortal enemies,’ Nelson as- 
sured me, after Nero and Sunny had re- 
tired, “and never become friendly unless 
they are raised together from cubs. Some 
come from the jungle, the majority from 
animal farms. Home-reared lions and ti- 
gers, while not tamed, are more tractable. 
I suppose that’s because they depend up- 
on humans for food from cubhood. 

“With a mixed act, of course, I know 
there'll be trouble some day. There’s no 
intelligence there to begin with, only in- 
stinct and hatred. When the trouble 
comes, I know the lions will whip the ti- 
gers—and me too, unless I get through 
that gate first.” 

For the better part of three days, I sat 
outside the arena under the circular tent 
observing the trainer as he put “green” 
cats through their paces, now mixing ti- 
gers with lions, again wheedling some po- 
tential star to perform a 
specialty number. One 
animal, I learned, may 
show ability to perform 
physical feats, while an- 
other may possess nei- 
ther the intelligence nor 
the physical qualities nec- 
essary to do more than 
merely sit and growl. 

The best performers 
join the circus when they 
are three or four years 
old. For a month or 
longer they sleep and eat 
in adjoining cages. No 
lion ever is introduced to 
a tiger for the first time 
in the arena, for a sim- 
ple reason. “A lion 

























would jump a strange tiger without cere- 
mony,’ Nelson explained. ‘And __ that 
might prove fatal to the tiger. For lions, 
you see, with great power and a fearless 
attack, easily whip tigers, which are ‘back- 
fighters.’ That is, they roll over and fight 
upward with their claws.” 


N THE arena, the lions and tigers are 

first placed four feet apart, and grad- 
ually moved closer together, until at last 
they almost rub shoulders. This is usually 
accomplished by an assistant shoving the 
tiger from the side with a stick. If the 
tiger shows fight, the trainer drives him 
from the arena and calls for another. 

Excepting Norma, a leaping lion whose 
200 pounds hurtle through the air when 
Nelson signals her by body motions to 
land on his shoulders, all the lions and 
tigers are kept together. Norma was 
raised separately, and no one but the 
trainer feeds or pets her. She is a one- 
man lion. 

Nelson started three years ago wres- 
tling with Norma. She was two years old 
then, and he soon found that she would 
jump. When he crouched, as though to at- 
tack her, the lion would leap on him. To 
make the trick appear 
more spontaneous, he 
gradually straightened up, 
and now she starts to- 
ward him whenever he 
lifts his arms above his 
(Continued on page 104) 


Here Nelson is giving his 
star performer a bit of 
meat as a reward for a 
specially brilliant trick 


Horace Rivero with some of the cameras he has built or rebuilt. The pictures at 
the right show his homemade miniature camera and the many parts that went into it 


By WALTER E. BURTON 


NE DAY, four years ago, Horace 
Rivero jumped off the loading plat- 
form at the huge Union Terminal in 
Pampa, Fla He had done that 
many times before, sometimes while carry- 
ing a heavy transit, for he had been construc- 
tion engineer on the terminal project. On 
this particular jump, however, something 
napped in his left leg; and, as a result, he 
spent most of the next four years in bed 
But is another result, he has one of the 
most unusual collections of cameras and 
photographic equipment to be found any- 
where in the world. It is truly unique, for he 
made every bit of it himself, mostly while 
propped up in bed, and largely with home- 
made hand tools 
lo a man who has been active all his life 
lving in bed all day becomes almost unbear- 
ible. Rivero grew tired of reading, sketching 
ind other diversion \nd then photography 
came to his rescue and, so he believes, ac- 
ually helped him to travel far on the way 
to complete recovery 
Rivero’s masterpiece is a miniature camera 
that is equal in many respects to most min 


latures on the market, and superior to many 


of them in some details. Rivero decided to 
ome a miniature-camera tan after a friend 
isited him and showed him one of the latest 
European cameras using thirty-five-millimete! 
motion-picture film 


But a man who is unable to work at his 
protession would have difficult moments with 
his conscience if he spent $1 or more fora 
midget camera. Rivero decided So there 
was noth left for him to do but to build 


ny 


the camera 


It's easy to make something when vou have 


plans or a model to follow. But Rivero had 





Amazing Cameras Built 
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When Horace Rivero Was Laid Up by an Accident, 
Hle Turned to Photography as a Pastime—and 
Started from Scratch by Creating a Unique 
Collection of Homemade Cameras and Equipment 
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neither. True, he had examined his 
friend’s camera for a few minutes; and 
he got hold of a drawing showing some of 
the general details of such a camera. But 
of the finer details he knew almost noth- 
ing. That did not discourage him. In 
fact, the necessity of doing his own pio- 
neering was an asset in some ways, for it 
enabled him to do things that a profes- 
sional camera designer might have con- 
sidered impossible or undesirable. For 
instance, his miniature camera has a 
focusing range from nine inches to infinity, 
eliminating the necessity of using auxiliary 
lenses for taking pictures of insects, flow- 
ers, and other things which are to be 
shown almost life-size. 

It is difficult to believe, from inspect- 
ing it, that Rivero’s miniature camera has 
a family tree including discarded coffee 
percolators, old fountain pens, empty oil 
cans, odd bits of stainless steel, and parts 
from dismantled cameras of ancient make. 
But from such sources the builder got his 
material. Skillfully he transformed these 
things into an instrument with which he 
has made thousands of pictures, ranging 
from landscapes to photomicrographs. 

The camera itself is about the size of 
familiar miniature cameras which make 
pictures measuring one by one and a half 







When he needed an enlarger, Rivero built 
himself this efficient outfit. It has a 
reflector scientifically designed to give 
even illumination on the negative. At the 
right, the amateur camera builder is seen 
working at the homemade lathe in his shop 
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by Lnvalid as a Hobby 


inches or smaller. It has a removable 
back, a film magazine for daylight load- 
ing, an accurate view finder, rewind 
mechanism for reeling the film strip back 
into the magazine after exposure, and an 
automatic device that makes double ex- 
posures impossible. There is a calibrated 
shutter-speed knob, and a graduated disk 
that indicates the number of exposures 
that have been made. The camera uses 
either perforated or unperforated film. 

But the most remarkable detail of all 
is the focal-plane shutter. Rivero says 
that it is simpler and more rugged than 
similar types used in commercial cameras 
he has examined since building his. It is 
of the adjustable-slit type, and is made of 
special shutter cloth he obtained from a 
camera manufacturer. The springs, gears, 
and other necessary shutter parts he made 
himself. The shutter speed is from 1/20 
to 1/300 second, ample for practically all 
work with the short-focus lens he uses. 

This lens was the starting point of the 
camera. When he decided to tackle the 
job, he got hold of a 13¢-inch focus lens 
with a speed rating of F/3.2. It forms in 
the camera a sharp image of about the 
same size as a standard motion-picture 
frame—three-quarters by one inch. Since 
building the camera, Rivero has added 
other lenses, including a long-focus one for 
telephoto work. The lenses are focused 
by scale, but the builder plans to add a 
coupled range finder some day. 

The camera is the more marvelous 
when you consider that it is almost 100- 
percent handmade. Outside of the lens, 
there are only two pieces that Rivero did 
not fashion while in bed, with the aid of a 
large drawing board, a vise clamped to the 
board, and an assortment of hand tools. 
He did, however, hobble around on 









crutches in order to do some soldering in 
the kitchen. 

Rivero believes that some of his success 
with the finer details of construction is 
due to his being near-sighted; he can see 
things at close range better than most 
people. This belief is supported by some 
of the work in the camera. There is, for 
instance, a ratchet gear measuring a half 
inch across and having thirty-two teeth. 
He cut it entirely by hand, with the aid of 
a file and an accurate eye, while lying in 
bed! 

The miniature camera naturally created 
a need for an (Continued on page 108) 


Rivero draining solution from the developing 
tank in the tiny darkroom located in his garage 










































Right, floating balls 
representing the sun and 
planets. Below, a work- 
ing miniature air line 


MODEL PLANES RIDE JETS OF AIR 


steadily over any one “city” at will. 
Another 
shown in the top photograph, is a 
working model of the solar system 
in which lightweight balls, held up 
by moving jets of air, rotate around 
a central sun to represent the move 
ments of the planets. 


STETHOSCOPE 


TINY 


air line built by 


ane 


air jets mounted under a 
map of the United States operate an 
ingenius model of a transcontinental 
a California inven- 
tor. Featherweight planes, supported 


by the vertical air currents, float 

across the map in realistic fashion. 

Che airplanes can be made to hover 

I 

Painted disks revolve 
inder a rubber wheel 
t gauge the wearing 
qualities of pigments 





MACHINE TESTS PAINT 
FOR TRAFFIC LANES 


PAINT used to 


Satety 


tested for wearing quality by 
paratus, pictured above, in use at the U. S. 
Standards, Washington, D 
Disks covered with various types of paint 
revolve under a chain-driven rubber wheel 
rubbing action of 


Bureau of 


that simulates the 
automobile tire. 
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trafti 
yones on streets and highways is 
a new ap- 
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ELectric clocks 
manufactured at a 
large Massachusetts 
factory are checked 
before shipment with 
the aid of a stetho- 
the type 
by physicians 
for listening to 
sounds within the 
human body. When 
clocks are complet- 
ed, a technician lis- 
tens to their “hearts” 
to detect any abnor- 
mal internal noise 
that would indicate 
faulty parts orassem- 
bly. The photograph 
at the right shows a 
group of clocks being 
put to the test. 


scope of 
used 


the idea, 








HANDY FINGERPRINT CHART 
AIDS AMATEUR SLEUTHS 


STUDENTS of criminology may be aided by a handy 
fingerprint practice chart just invented. Vertical strips 
bearing sample prints slide under a mask that has ap- 
ertures placed in the manner of a standard police 
fingerprint card. More than 600,000 different classifi- 
cations can be illustrated for study. 








Sliding strips display 
fingerprints of many 
types in slots on tne 
mask,which resembles 
the cards used in of- 
ficial police files 
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An expert listening to the “heartbeats” of new electric clocks with a 
stethoscope to detect abnormal noises that indicate faulty construction 


TRUCK BED SLIDES OFF FOR LOADING 





A car being loaded on a truck by means of the novel sliding bed 


LoapINnc and unload- 
ing are facilitated by 
thenewtruck bed shown 
at the left. Sliding back 
along the chassis, the 
bed is lowered to the 
ground by means of a 
winch toreceive its load. 
The manufacturers 
claim that the device 
cuts loading time as 
much as ninety percent 
and allows one man to 
handle heavy shipments. 
It can be transferred 
from old trucks to new. 
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SYNTHETIC LINEN is being produced from 


milk in an Italian textile factory. 





WATERMELONS that weigh more than 
100 pounds are raised along the Tigris River 
in Turkey. 





GERMAN CHILDREN have to get permis- 
sion from the Air Ministry to fly kites more 
than 300 feet above the ground. 
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AMERICAN TYPISTS, it is estimated, use 
up 130,000,000 typewriter ribbons a month, 





BOYS have toothache more often than 
girls. 





EELS are used by a plumber in Denmark 
to clean out clogged pipes. 
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SAWS are made with more than twenty- 
four different kinds of teeth. 











INYO COUNTY, in California, contains 
both the highest and the lowest spots in the 
United States. 





GRIZZLY BEARS can run thirty miles an 


hour. 








BABIES have eleven more bones than 
adults. In later life, some of the small 
bones of the spine and skull join, thus re-' 
ducing the total number in the adult skel- 
eton, 





AUTOMOBILE-ENGINE lubricants in 
Tunis, Algeria, are required by law to con- 
tain at least twenty-five percent olive oil. 





ASTRONOMICAL NEGATIVES in the col- 
lection at Harvard University number 
400,000 and weigh nearly 100 tons. 





CHEWING gum was relished by stone-age 


men. 











TIGHTLY corked, 
6,000 wine bottles 
were cast adrift re- 
cently in the ocean 
off southern Califor- 
nia to check the 
drift of offshore cur- 
rents. Each bottle 
contained a post card 
requesting the finder 
to report the loca- 
tion of his discovery 
to the State Fisher- 
ies Laboratory. The 
novel system was 
adopted to aid in de- 
termining the move- 
ments of sardine 
eggs, larvae, and 


young fish, which are 
known to drift along 
in surface currents. 





MICROPHONE LOOKS 
LIKE SALTCELLAR 


RESEMBLING atable sait shaker, 
a new midget microphone for 
radio use combines the features 
of both universal and directional 
When a small 
added, the unit concentrates on 
sounds from one direction. 


types. 


WINE BOTTLES TEST OCEAN CURRENTS 


baffle is 


i wed 


Fisheries expert throwing bottles into the sea to check current drift 


NOVEL TIMEPIECEISTWO-FACED 


VisIBLE through holes in its face, two sets of 
numerals appear alternately on the dial of a new 
clock. At noon, a disk behind the clock face auto- 
matically shifts so that the numerals from one to 
twelve are replaced by 
those from thirteen to 
twenty-four, to conform 
to the European system 
of time recording. 












Clocks with automatic 
dials for telling time 
by the European twen- 
ty-four-hour system 





DIVER LOCATES GOOD FISHING PLACES 


To pISCcovER the 


favorite haunts of 
fish in a Massachusetts lake, a group of 
anglers recently adopted the novel method 
of employing a diver to scout the lake 


bottom. Wearing full deep-sea equipment, 
the diver made frequent telephone reports 
to sportsmen on the shore from his un- 
derwater vantage point. 





From the lake bottom, this diver will report on fishing conditions by telephone to anglers 
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MATEUR astronomers are learning how 

to grind telescope mirrors in a novel 
training class jointly sponsored by New York 
University and the Hayden Planetarium of 
New York City. The group works at “desks” 
made of old oil drums, filled with water to 
make them st« ady and provide d with wooden 
tops to which art clamped the necessary 
tools. Starting with simple rough grinding, 
the students gradually work up to more deli- 
cate polishing. Each member of the group 
is making a six-inch mirror that will be accu- 
rate to within four one-millionths of an inch. 
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SAND TARGET APES BATTLEFIELD 


UsinG a sand target made to resemble the battle lines of an 
imaginary foe, an unusual indoor shooting range is being used for 
machine-gun practice by soldiers of the Sixth 
Louis, Mo 
sectors as shown in the photograph above, the target slopes up 
gradually from front to back to create an illusion of depth. 


WASHING MACHINE FOR TRAILERS 


REQUIRING 
little space 
new hand-operated washing 
is designed for 


stationed at Jefferson Barracks, St 


trailer 





AMATEURS GRIND TELESCOPE MIRRORS 





machine 


equipped with a detachable 
that can be stored 
within the tub when not in 
use. When 
washing 
the machine will serve as 
an infant’s 


wringel 


unit is 








The mirror-grinding class in session. The smaller 
picture shows the under disk used in polishing 


ing unit 


battery. The acid in 


U.S. Infantry, 
Marked off into 


except ionally 
for storing, a 


The washer is 


the mechanical 
removed, 


bathtub. 




















END-BLOWN FLUTE 
AIDS MUSIC STUDY 


A MODERN end-blown flute, simi- 
lar to types in use over 300 years 
ago, has been introduced as a prac- 
tice instrument for children learning 
to read music. The flute covers a 
two-octave range and has a special 
mouthpiece said to produce a good 
tone at all times. 


FUEL PURIFIER FOR DIESEL ENGINES 


Because acid and moisture in 
fuel oils often damage delicate 
machined parts, a new neutraliz- 
is expected to prove 
valuable to owners of Diesel en- 
gines. Hooked into the fuel feed 
line, the apparatus contains met- 
al plates like those of a storage 
the 
oil attacks these plates, thereby 
neutralizing and dissipating itself 
and causing the water te evapo- 
rate or collect in a spot 
which it can be drained easily. 


fuel 


Irom 







Oil-neutralizing unit installed in a truck. The inset contrasts a new 
plate with one that has been eaten away by acid contained in the fuel 
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BUILT-IN WINCHES LIFT 
REMOVABLE FREIGHT OR 
PASSENGER SECTION INTO PLACE 










SLIDING FUSELAGE 
IN POSITION TO ADMIT 
CENTER SECTION 

s 


EXTENSION 
TAIL SUPPORT IS 
USED TO LEVEL 

_. PLANE DURING 
LOADING OPERATIONS] 










<m WHEELS ON ’ 
REMOVABLE COMPARTMENT 
AID IN HANDLING 











j HEN NO LOAD |S TO BE CARRIED, 
USELAGE iS MOVED FORWARD 
AND COUPLED TO PILOT’S CABIN How interchangeable freight 
and passenger compartments 


are inserted into the plane 


A tricycle with 
trailer attached 








TOOTHBRUSH IS U-SHAPED 


BRISTLES line the inner curve of a novel U- 
shaped toothbrush now available. When placed 
so that the teeth fit into the U, the brush cleans 
both sides of the teeth at the same time. The 
brush is said to be a timesaver as well as an 
efficient cleaner. 





mae CORN KNIFE 
(? IS WORN ON 
USER’S LEG 


STRAPPED td one 
leg, a new corn-stalk 
cutter slices off the 
stems as the user 
walks along a _ row. 
The ‘‘ankle blade’”’ 
leaves the hands free 
for grasping and hold- 
ing the cut stalks. 


TRUCK DESTROYS WEEDS 
i WITH BLOWTORCHES 


LONG-HANDLED blowtorches attached to a 
moving truck are now used to destroy weed 
growth and thus prevent the clogging of irri- 
gation ditches in Arizona. As one man drives 
the truck, helpers direct the flames into the 
ditches. A small gasoline engine on the truck 
body supplies pressure for the burners. 
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Truck with blowtorches used for burning weeds to keep irrigation ditches from clogging 





PLANE CARRIES FREIGHT , OR PASSENGERS 


DAPTABLE to either 
freight or passenger 
transportation, a plane of 
new design incorporates a 
removable central compart- 
ment, When used for freight, 
a completely loaded section, 
constructed to fit into the 
streamline shape of the fuse- 
lage, can be hoisted into 
place between the _ pilot’s 
cabin and the tail by means 
of hand-operated winches 
set into the wing structure. 
For passenger service, the 
freight compartment is re- 
placed by a passenger cabin 
fitted with seats and win- 
dows. If neither freight nor 
passengers are to be carried, 
the rear of the fuselage can 
be moved forward to join 
the pilot’s cabin. An exten- 
sion tail support is used to 
hold the plane level during 
loading or unloading opera- 
tions, and covers hide the 
winches in flight. 


EQuipPeD with rubber-tired wheels, a stream- 
line trailer for children’s tricycles has just been 
marketed. The toy vehicle is hitched to the 
rear axle of the tricycle and can be used for 
carrying packages or passengers. 
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which is the 


original shape of an artificial eye 
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EXPERT GLASS BLOWERS MAKE 





| The first step in the manufacture of an artificial eye is to 
heat a tube of special imported glass and draw the end away. 
The detached piece will form the ‘“‘sclera,” or base, of the new eye 





A thin film of color is left on the eye. In 


this 


7 Inte 


nooths 


case, the 


heat 


and 
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from 


eyeball 


a 


rounds 


is receiving a 


fine, 


ott 


tint 





white flame 
the tinted eye 








SING about 100 pounds of 
special glass imported each 


year from the little town 
of Lauscha, Germany, fif- 
teen American experts fashion all the 


artificial eyes made to order in the United 
States. This annual total is close to 20,- 
000. The photographs on these pages show 
the delicate operations by which these 
specialists imitate nature’s handiwork 

Since 1851, when Pierre Gougelman 
produced the first artificial eye made in 
America, the outstanding advance has 
been the introduction of the Snellen-type 
eye. In place of a simple concave shell, 
it has a back and the space between con- 
tains a vacuum. Because it is more com- 
fortable and provides better movement, it 
now outsells the older models, three to 
one. The price of the latest artificial eye 
runs from fifteen to fifty dollars. 

Usually, artificial eyes are made slightly 
smaller than the corresponding real ones 
in order to render them less conspicuous. 
In many cases, patrons order two eyes at 
once, one for day wear, the other for use 
at night. The latter has a larger pupil. 
The latest innovation in the field is the 
“hangover eye,” a bloodshot creation de- 
signed to match the real eye on “the 
morning after the night before.” 

The life of an artificial eye depends 
largely upon the acid condition of the 
user’s body. As soon as the glass becomes 
roughened, so that it irritates the sensi- 
tive membranes, it must be replaced. This 
usually occurs in about a year or a year 
and a half. Athletes engaging in such 





POPULAR SCIENCE MONTHLY 






















































oaerwe repay: 


eerypeue-2 












made artificial eyes, classified according 


size, type, shape, color, and general construction 


rough sports as boxing and wrestling have 
sometimes worn glass eyes, and one star 
football player on a southern eleven went 
through several seasons without damag- 
ing his artificial eye. The leading manu- 
facturer in the country reports that ut 
of 200,000 eyes sold, only one was re- 
ported broken through being struck. Hot 
towels used in barber shops are declared 
to be responsible for most cracked glass 
eyes. 

In fitting a patient, his age, race, and 
the expression of his face are all taken 
into consideration. Children, for example, 
have fewer veins in the whites of their 
cyes than old people. The ages of the 
users range from six months to ninety- 
two years. Orientals have eyeballs with a 
yellowish tinge. Those of a negro, con- 
trary to general opinion, are much darker 
than those of a white person. 

In several instances, patients who have 
lost both eyes have been fitted with glass 
ones for the sake of comfort and appear- 
ance. One such patient, a young man, 
came back to have his eyes changed from 
blue to brown. His best girl had a prefer- 
ence for brown-eyed men. 

Surgeons, during recent years, have de- 
veloped a technique for implanting small 
glass or gold balls in the eye sockets so 
that the muscles adhere to them, thus 
providing bases upon which the artificial 
eyes can turn naturally in unison with the 
good ones. 

Animals, as well as human beings, are 
sometimes equipped with artificial eyes. 
\ New York banker recently ordered a 
glass eye for a prized polo pony. At other 
times, bulldogs, cats, and parrots have had 
pecial eyes made for them. One order, 
however, was turned down, a couple of 
years ago. A zoo owner wanted some one 
to come up and install an artificial eye in 
a Bengal tiger! 
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This cabinet contains a large assortment of ready- 


to their 


In These Pictures, You Can Watch 
A Skillful Artist at His Task of 
Shaping Delicate Bubbles of Glass 


Into Likenesses of Nature’s Handiwork 


progresses, it is carefully compared with a finished 








Every few minutes, as the delicate operation of shaping the eye 


eye 





9 Now the eye is ready for the final shaping proc- 10 The featherweight glass shell is 


ess. Notice the long forceps used to hold it 





heated and gently molded into form 





11 After the eye is completely shaped, the stem 12 A carbon flame anneals the glass. 


is withdrawn and the back of the eye sealed 





Glass eyes and the gold balls used to control eyeball movements. A user can even keep 
an extra “bloodshot” eye to match the natural one on “the morning after the night before” 


“ When cleaned, the eye is completed 





TWENTY-THREE-FOOT SPARKS 
THRILL PARIS FAIR CROWDS 
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MASK AND CAMERA FIT FALSE TEETH 


A NoveL dental technique just intro- with moulage, a casting material. 
duced is said to insure natural-looking The developed film and the cast 
false teeth. Before decayed teeth are ex- guide the dentist in making a set 
tracted, the patient’s face is photographed of teeth that will not alter the 
with a movie camera and a mask is mad lines of the face 


NEW GOLF BALLS 
LOOK LARGER 


lo aiw the average golfer te 
better his score, a new golf ball 
has a cover marked with a rough 
triangular pattern. According t 
the makers, the cover pattern 
creates the illusion of a large 


Tower coils used to create the high-frequency spark 


LEAPING across a gap of almost twenty-three 
feet, a mammoth high-frequency spark provides 
an interesting sight for visitors to the Palace of 


0 


ball, thus adding to the confi- Electricity at the International Exposition in 
dence of the golfer who is about Paris, France. Novel tower coils, shown in the 
to make his swing. The marking photograph above, are used to create the giant 





is available on balls of various electric arc, said to be the longest spark ever pro- 
] 


types and grades New-style golf balls with triangle cover pattern duced without the aid of charged condensers. 


DEVICE MEASURES REFLECTED LIGHT 


Licnt reflected from a flat surface, or transmitted through a 
transparent or translucent material, is quickly gauged by a new 
electrical device. A surface to be tested for reflection is placed 
against an opening in a hollow metal sphere, into which light 
is directed along a tubular arm, and the amount of light re- 
flected is measured by an 
‘electric eye.” Transparent o1 
translucent materials for test 
ire placed between the _ re- 
cording sphere and another 
globe containing a lamp. 





ELECTRIC METER GAUGES 
THICKNESS OF PAINT 


Paint thickness on steel can now be 
measured accurately without digging into 
or marring the paint. A new device indi- 
cates the thickness of the paint by a dial 
that records its electrical resistance. The 
apparatus is being used by an automobile 
manutacturer to check the depth of coats 
of lacquer on car bodies. 
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The reflection-measuring device in use, at left, for 
testing a flat wall surface and, above, to gauge the 
light transmitted through a slab of translucent material 
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USE MOTOR-CYCLE COACH ON LONG TRIP 


On A 20,000-mile trip through 
remote sections of Asia and 
Africa, two American mission- 
aries will use the novel three- 
wheeled motor-cycle coach il- 


lustrated. While one drives 
from the conventional motor- 
cycle saddle, the other will 


ride within the aluminum body, 
which is insulated with asbes- 
tos and will serve as a kitchen, 
photographic darkroom, and 
storage compartment. At night, 
side wall panels swing outward 
to form supports for sleeping 
bags. Tanks will hold enough 
gasoline for 1,000 miles. 


Three views of the odd, three-wheeled vehicle in which 
two American missionaries will make a 20,000-mile trip 


LIGHT AIR-MAIL PAPER | 


To ENABLE 


sheets. 


may be removed sing- 
ly until the putter has 
just the weight de- 
sired. The heavy cyl- 


inder tends to make 
the club swing in a 
straighter line, and 


helps control it, as- 
suring straighter putts, 
it is claimed. 





Lead slugs in the cylin- 
drical head may be re- 
moved to vary the weight 
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business firms to use air- 
mail service for their regular correspon- 
dence, British paper makers have devel- 
oped a lightweight writing paper that is 
said to weigh only an ounce for sixteen 
It also is reported to be strong 
enough for typewriter use, and so opaque 
that writing does not show through. 


GOLF CLUB FOR PUTTING 
HAS ADJUSTABLE WEIGHT 


Because the weight of the head can be 
adjusted, a golf club of new design is said | 
to insure more accurate putting. | 
slugs, contained in a cylindrical housing 
placed at right angles to the club face, 












EACH FLOOR SUPPLIED / PLE" ROOF DEFLECTS BOMBS, 
WITH EMERGENCY 
ONS, MEDICAL 
STORES, AND GAS 
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y TOWER BUILT AS ENTIREL 
SEPARATE UNIT SO THA 
BUILDING CAN FALL AWAY 
THOUT DAMAGING THE SHELTER 










BOMBPROOF TOWERS 
PUT IN BUILDINGS 


To protect civilians during 
wartime bombing raids, an Ital- 
ian inventor has devised a re- 
énforced concrete shelter tow- 
er that will be built into a 
building like an elevator shaft. 
At each floor level, air-tight 
doors lead into shelter rooms 
stocked with food and medi- 
cine. A sharply sloping roof is 
designed to deflect aerial bombs, 
while the tower base houses a 
power plant and air-condition- 
ing equipment to supply light 
and ventilation. 








MICROPHONE FOLDS 


HINGED SUPPORTS ALLOW 
ELECTRIC CAMERA FORWARD INTO 


MICROPHONE TO BE AIMED 
IN ANY DIRECTION 







CAN BE LOWERED HOUSING WHEN { 
INTO CABIN FOR NOT IN USE ¢ 
RELOADING ’ 













i INSULATED TOP AND WALLS 
> COATED WITH ALUMINUM 
PAINT TO REFLECT 

: SUN’S RAYS 





CAMERA SIGHTED 
AND AIMED WITH 
SUBMARINE-TYPE 
PERISCOPE 





Lead 


PONTOONS PROVIDE 
BUOYANCY FOR 
WATER TRAVEL 







IN OPEN COUNTRY, 
FINNED TREADS 
CAN BE REMOVED 


INTERIOR OF TANK 
| 1S AIR-CONDITIONED 


TRACTOR TANK TO GET JUNGLE MOVIES 


RUMBLING through dense jungles, a 
| powerful amphibian tank now under 
| construction will serve as a mobile 


tank is to traverse long stretches of | 
open country, making it possible to 
attain higher speeds. An outside mi- 
crophone, connected to sound-record- 
ing apparatus within the cabin, can be 
moved to “focus” on a bird or animal, 
while a projecting camera is sighted 
by means of a periscope. The camera 
comes down through the cabin cap for 
storage or reloading. 


home and laboratory for European ex- 

plorers who plan to make sound movies 
| of tropical wild life. Fully insulated 
| against heat, the vehicle will run on 
finned treads that will propel it on 
water as well as land. The finned trac- 
| tor treads can be removed when the 














MODEL CARS TEST DRIVERS’ JUDGMENT (oirnearint 


ficial horizon 





RUNNING along 
tracks mounted on a 
table, model auto- 
mobiles operated by 
remote control pro- 
vide a new test that 
is designed to check 
car drivers’ ability 
to judge speed and 
distance. Seated at 
one end of the test- 
ing table, the motor- 
ist regulates the 
speed of one car by 
means of a foot ped- 
al, and attempts to 
avoid a crossing col- 
lision with a second 
car that is controlled 
by the testing opera- 
tor. The device is 
used at @ “trafic ~SEXTANT FOR AMATEURS 
clinic’ tor the edu- 
cation of Detroit, IS INEXPENSIVE 
Woman driver and test operator controlling separate models on tracks Mic h., drivers. AN INEXPENSIVE sextant just marketed 

for popular use is a handy instrument 
MULTISPEED HOME-WORKSHOP DRIVE for position finding, navigating small 
boats, mapping, and measuring distances. 
Equipped with an artificial horizon for 
use when the real horizon is difficult to 
see, the instrument has a vernier control 
for making angle measurements as small 
as half a degree. When properly sighted 
and read, the sextant is said to indicate 
latitude and longitude within three miles. 


GAS ALARM FOR SCHOOLS 

GAS-ALARM bells, similar to systems that 
give warning of fire, are recommended by 
an explosives expert of the U.S. Depart- 
ment of Commerce as required equipment 
in all schools heated by gas. At the first 


Home-workshop drive in use on a lathe and, at left, with its sign ol leaking fumes, alarm bells would 
working parts exposed. Belts and pulleys are fully inclosed ring in halls and classrooms. 


TITHOUT stopping the motor or 
WY thidting » bolt hoes workshop ma FOLDING TRAILER BED SLEEPS THREE 
cl cs equippes < ( “Spee 
a wipped WHA & new musiti-g Re COMFORTABLE sleeping accommodations 
- ' for three people are provided by a new 


folding bed designed for trailer use. Serv- 
ing as a divan by day, the unit becomes 
a double-deck bed when the back is swung 
upward to form an upper berth. The bot- 
tom section, which is utilized for storage 
of bedding, slides forward to form half of 
a double bed; or it may be detached for 
use as a separate single berth. Each berth 
has its own inner-spring mattress. 






















drive can be regulated to the ideal speed 
for any type of work. Turning a control 
lever widens or narrows the sheaves of 
two split pulleys so that their effective 
diameters change, thus altering the speed 
of the spindle to produce clean work on 
pieces of differing diameters 





ARTIFICIAL ANGLEWORMS 
FOOL HUNGRY FISH 


ARTIFICIAL worms for use as fish lur 
have just been marketed to relieve anglers 
of the trouble of digging up their bait. 
Made of natural fish food, the synthetic 
worms actually crawl and squirm when At the right, the bed 
Stret¢ he d oO! coiled The make rs claim is opened out Draw- 
that tl rt 1} , ! fisl ings show how various 
that the artincial Dalit gets as good fishing parts fit together in 
results as real worms a small, compact unit 
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Howcoloredtelevision 
images are viewed in 
the receiver. Above is 
the mechanical receiv- 
er unit and, at right, 
a transmitting camera 


“7 TLITOCTART «° ° fitted with col lisk 
ELEVISION pictures in natural col- ene ane eee ce 


ors are said to be transmitted with the 
aid of a new device recently perfected by a Los Angeles, Calif., 
inventor. A color disk, divided into sectors of red, green, and 
blue-violet, is whirled in front of the television scanning lens to 
break down the images into the three primary colors of light. One 
picture is thus transmitted and received as three separate images. 
Another whirling disk, also divided into the three color sectors, is 
placed in front of the receiver’s projecting lens and rotated syn- 
4 chronously with the transmitter’s color disk by means of an auto- 
; matic control. Although every view is broken into three images 
of different color, each appearing on the screen in turn, the process 
is so rapid that the eye sees the pictures blended into the natural 


hues of the original, just as paints of the three primary colors A picture as recorded by the three variously colored sectors of the 


“ee a ; o : revolving disk. In the receiving: apparatus, these three images are 
can be mixed to produce any desired shade. blended to produce a picture in natural colors on the viewing screen 


ODD PAINTINGS GIVE EFFECT OF DEPTH 


PAINTED on the inside of a hemispherical shell made of 
papier-maché, novel pictures created by a New York 
artist give a three-dimensional effect when seen from a 
certain point. Although at first glance they appear dis- 
torted, the paintings are “focused” by adjusting the 
stand on which they are mounted so that the observer 
can view them from the correct focal point. 





“RAINCOAT” KEEPS HAT DRY 


MEN can now protect 
their hats from rain with- 
out carrying an umbrella. 
An odd rubber “hat rain- 
coat,” just invented in 
Italy, slips over the crown 
and brim. Made in va- 
rious colors and _ sizes, 
the hat protector can be 
folded into a compact 
package, small enough to 
be carried conveniently 
in the user’s pocket. 





SLEEPING-CAR BERTH 
FOLDS INTO WALL 


HINGED at one end, a new type of sleep- 
ing-car berth swings up into an end wall 
when it is not in use. Built for an inclosed 
compartment of new design, the berth fits 
compactly into a storage niche behind the 
seat back, as shown in the illustration 
above. Venetian blinds, ventilator, and 
shelf for ice-water bottle and glass are 
other features of the combined day-and- ' 











The artist showing how his con- 
cave paintings are viewed to 
give a three-dimensional effect 


“Hat raincoat” being takenfrom ° . F 
its pocket case. Left, how itis Night railroad stateroom. A heavy cur- 


slipped overthe crownand brim tain and sliding door assure privacy. 
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From his hobby of making toy sailboats out of 
wooden shoes, Alex Bouwens of Inglewood, Calif., 
has developed a thriving business in novelty lamps. 
In his garage workshop, Bouwens sets masts and rigs 
sails on shoes imported from Holland, and then wires 
them for use as decorative table lamps. 
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SEALED-IN ICE CUBES 
CHILL RUBBER PACK 

A NEw rubber ice pack for relieving head- 
aches and for general sick-room use is cooled 
by placing it in the icing compartment of a 
refrigerator. Smooth on the side which is ap- 
plied to the body, the sack consists of a double 
row of sealed rubber 
sections which are 
filled with a liquid that 
freezes in forty-five 
minutes and keeps ice- 
cold for one hour. 
The accessory also can 
be made to serve as a 
hot pack by immers- 
ing it in hot water. A 
second pack may be 





































: iL: Ice pack being placed in 
; heated or cooled while refrigerator to freeze liquid 
Wooden shoes imported from Holland. The inset shows one being rigged as a sailboat lamp the first is in use. sealed in the rubber sections 





, ~~ VARIOUS TYPES OF RADIO BEACONS | 
Srayton Eddy, cu- 
rator of the insect = GET BLIND-FLYING TESTS 
zoo, with a trap for P P ° 
catching specimens RADIO BEACONS of various types, all designed to 
guide planes through bad weather to safe landings, | 
are now undergoing Government tests by officials 
4 


of the U.S. Army and the Department of Com- 
merce. At the municipal airport at Indianapolis, 
Ind., navigation experts are experimenting with 
three different blind-flying systems using vertical as 
well as horizontal radio beams. The former is de- 
signed to reveal the exact center of the landing field 
to a pilot who has followed the horizontal beam. 














TRAP CATCHES INSECTS 
FOR NOVEL BUG ZOO 


Saip to be the first of its kind in the 
United States, an insect zoo will soon be 
open to the public in Detroit, Mich. 
Brayton Eddy, curator of the odd zoo, 
is shown above with a trap for catching 
live specimens, 



















Novel antenna for vertical radio-beacon beam. In oval, a plane coming in on the horizontal beam 
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FAN BLOWS ’CHUTE JUMPERS INTO AIR 


BEGINNERS at parachute jumping are 
blown as high as 250 feet from the 
ground by a novel fan-type catapult 
recently designed in. Russia for train- 
ing flyers. Powered by an electric mo- 
tor, a giant horizontal propeller creates 
a strong vertical current which blows 
the jumper, strapped into an automati- 
cally stabilizing parachute, straight up 
into the air. The jumper then manipu- 
lates the ’chute shroud lines to ma- 
neuver down to a landing, just as if he 
had leaped from an airplane. 

























AIR BUBBLE INDICATES 
BRAKE-DRUM BALANCE 


BRAKE DRUMS for installation on auto- 
mobiles of a popular make are accurately 
checked for balance by the sensitive test- 
ing device shown in the photograph above. 
When the drum is set into position on the 
apparatus, a workman watches a circular 
dial, under the glass cover of which an 
air bubble floats in a liquid. If the bubble 
comes to rest in the dead center of the 
dial, the brake is considered to be in exact 
balance. 


P rachute ascending on a column of air. At the 
right, a jumper is about to “‘take off’ from the 
platform that covers the horizontal propeller 


TRAILERS MOVED EASILY 
WITH NEW HAND TRUCK 


RESEMBLING a bladeless lawn mower 


IRON HELPS CURE HEAD COLDS 


Heat from an electric iron is AN INGENIOUS Inhala- 


equipped with balloon tires, a new unit used to vaporize the medici- tor for treating head 
, kes it easy tor veat iler unhitched nal inhalant, as shown below. am 5 “ 
makes it easy to move a trailer unhitche¢ At left, the outfit in operation colds utilizes an electric 


iron as a heating element. 
Devised by an Austrian 
inventor, the device has 
a glass breathing unit 
connected to two small 
metal tubes, one leading 
to the iron and the other 
to a bottle containing a 
medicinal inhalant. Va 
porized by the heat, the 
inhalant is emitted as a 
stream of soothing fumes 
for the treatment of re- 
spiratory disorders. 


from a car. When the device is wheeled 
under the coupling and the handle pressed 
down, a vertical post lifts the trailer’s 
nose clear of the ground. Thus, parking 
and maneuvering in cramped areas is ac- 
complished with greater ease, it is claimed, 
than is possible with the ordinary built- 
in metal caster wheel. 






2. 







DRAWING BOARD IS MADE OF FIBER 


Mave of a hard, fibrous ma- This fiber-composition 
terial, a new drawing board is prog boven Ae Be 
said to stay permanently square 
and flat, with no warping or 
cracking. Held at the correct 
drawing position by rubber- 
tipped steel supports, the board 
has a sliding parallel bar per- 
manently attached to its sides 
for use in place of the common 
£ square, According to the 
makers, neither oils, water col- 
ors, nor moisture will damage 
the fiber surface. Paper is fas- 
tened to the board with tabs 
Two views of the hand truck for moving trailers. of adhesive tape at the corners 
Placed under the hitch, it lifts the nose clear instead of thumb tacks. 
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YOU CAN BE A 


Plant Wizard 


" By Arthur Hawthorne Carhart 





NYONE who produces a new plant variety gen- 
erally gets called a “plant wizard.” That 
term alone is enough to make the average 
hobbyist shy away from the field of plant 

breeding. As in many another activity, however, once 


y the hocus-pocus is stripped away, the amateur will find 
in the creation of new plant varieties an engaging and 
% genuinely adventurous spare-time activity. Further- 


more, unlike some hobbies, this one offers a good 
chance for financial returns, 

It must be admitted at the start that plant breeding 
in its deeper ramifications is an intricate study. At 
times, it baffles the most expert. But, if you wish, you 
may be a “plant wizard” in your own back 
yard. A limited number of flowers in the 
home garden, common garden instinct, 
knowledge of basic steps required, and a 
steady hand are all that are needed to pro- 
duce new-type seedlings. 

The essential part of producing new 
plant varieties is artificial cross-pollina- 
tion. Anyone may succeed in doing this. 
: The first step is to decide what species 
—_—, you will work with. Annual plants give 

quick results. They show the results of 
crossing in blooms from seed the follow- 
ing year. Sweet peas, marigolds, snap- 
dragons, and cosmos are examples of these 
annual flowers, Perennials, such as irises, 





bulbous plants like tulips and gladioluses, if 
require several seasons before blooming. : 


Roses and other woody plants need a 
longer period. Patience is indispensable in 
_ dealing with slower-maturing species. A 

new variety of apples may not prove itself 
The same rose with petals for seven to ten years, and, of course, 


and stamens removed. The fruits require more space than an average 


A rosebud ready for tweezers indicate the pis- o ; 
home affords. 


crossing and, at right, tils, on which pollen from ; - “as F i 
opened to show the stamens and a male parent are placed Amateurs will find irises, gladioluses, 4 
the pistils which receive the pollen | 


HOW TO CROSS-POLLINATE CARNATIONS ..A SIMPLE EXAMPLE ‘ 








ea 








] The flower selected for the 2 Break the flower open, folding the pet- 3 With a pair of tweezers, pluck 4 Coverthe emasculated bloom 
als back to expose the stamens and pistil out the still immature stamens with protective waxed paper 





female parent must be in bud 
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sweet peas, and snapdragons easy to work 
with. Among vegetables, tomatoes, gar- 
den peas, and the melon family are easy 
fields. 

Preliminary to crossing, ascertain 
whether the plant you are planning to hy- 
bridize produces “complete” or “incom- 
plete” blossoms. The former carries both 
male and female elements of the flower in 
one bloom. The latter produces male ele- 
ments in one flower, female in another, 

From school botany we learn that the 
male element is the anther or pollen 
bearer, and the female element is the pis- 
til, attached at its base to the ovary, which 
develops into the seed pod. Generally, in 
a “complete flower,” the stamens will be 
found in a location around the pistil, so 
that wind or insects will jar the tiny grains 
loose so they drop on the pistil and com- 
plete the act of fertilization. So, in order 
to make sure you really have crossed two 
varieties, you must remove the stamens of 
the flower to be pollinated before the pol- 
len becomes ripe and breaks out dustily to 
impregnate the female element. 

After you have selected a female parent 
for your experiment in hybridizing, break 
open a flower that is still in bud. With a 
pair of tweezers, using a magnifying glass 
if flower parts are small, pluck out the 
stamens. If your magnifying glass reveals 
the stamens ripe and dusty, the flower has 
not been prepared early enough. Take an- 
other, less mature, 

After the immature stamens have been 
removed, cover the emasculated flower 
with a square of waxed paper to prevent 
insects or other agencies from causing a 
“wildcat” cross. After several days ex- 
amine the pistil. If the surface shows 
gummy under the hand glass, it is ready 
for pollen. 

Select a male parent with ripe pollen, 
and transfer some grains to the female 
parent. One accepted way is to dust off 
ripe pollen into a clean watch glass, pick 
it up with a small camel’s-hair brush, and 
apply it to the pistil’s gummy surface, A 
more direct way is to lift a ripe stamen 
from the male parent with tweezers, carry 
it guardedly to the female parent, and 
apply the dusty pollen directly. Looking 
through the (Continued on page 112) 


OF ARTIFICIAL PLANT 


haar 


When the pistil is ripe, select a stamen 6 
from the male parent and apply pollen 
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By crossing the pink 
carnation at the upper 
left with the red at 
the upper right, the 
author produced seeds 
from whichgrewanim- 
proved pink (at lower 
left), an improved red 
(at lower right), and 
an entirely new color 
in carnations, apricot, 
seen in the center 











Tag the cross-bred stalk to show 
the parentageofthe coming seeds 





PINK 


IMPROVED 





EMBRYO 
SEEDS 


NEW 
APRICOT 
COLOR 


















PISTIL 





























































RED 


IMPROVED 
RED 


Tweezers removing sta- 
mens from a sweet-pea 
bloom. The upper bloom 
still has its covering 


At far left is a marigold 
with part of its stamens 
plucked. Left, the flower ne 
being pollinated with the 
stamens of another parent 


Parts of a carnation 
flower. Pollen must { 
fall on the ripe pis- 
til in order to fer- 
tilize embryo seeds 
in the ovary below it 
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L. E. Stemmler drawing a bow pat- o 

terned after an ancient Turkish 

weapon. Our artist has indicated WClEn 
the position the bow assumes when 


Oriental Bows 


REPRODUCED BY 
MODERN ARCHER 















NSPIRED by half-legendary accounts of oriental 

archers who shot arrows over 800 yards—almost 

twice the modern flight record—L. E. Stemmler, 
well-known bowman, recently succeeded in producing 
modern copies of early Turkish and Persian bows, long 
held to be the finest bows ever made. Expensive and 
extremely difficult to construct, the composite oriental 
bow combines animal horn and sinew with wood to give 
it tremendous strength, flexibility, and power. Following 
plans worked out in codperation with Stephen V. 
Grancsay, curator of arms and armor at New York’s 
Metropolitan Museum of Art, Stemmler imported horns 
of the Asiatic water buffalo and the yak, the only ani- 
mal horns in the world that have the necessary combi- 
nation of toughness and resiliency. After a year of ex- 
perimentation, laminated strips of fine lemonwood and 
hickory were found to make the best core. Shredded 
animal sinew was matted to the bow core with a special 
glue that required months to concoct. Although not as 
powerful as some ancient types, the first bow he com- 
pleted had such a heavy draw that Stemmler did not 
have the strength to shoot it. He now scales down 
his bows so that present-day archers can use them. 





_ 







The core, made of 
laminated strips 
of lemonwood and 
hickory, being re- 
moved froma form 
on which it was 
built up with glue 











Successive stages in the making 
of a Turkish composite bow, with 
the finished bow shown at bottom 

















The horn of 
a water buffalo be- 
ing sliced with a band saw 







: i ie 

i 

; 

: 
Stemmler stringing 
one of his repro- 
ductions, using a 
position he worked 
out for himself. A 
great deal of force 
has to be applied 






















A wooden form with the core 
of the bow bound to it for 
shaping the laminated strips. 
At the right, animal sinew 
clamped in a vise is being 
torn into shreds which will 
be matted with glue to form 
a backing for the wood core 
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Un-Natural History GUS MAGER 


TNOT OPEN] 
| FOR 


BUSINESS 


| 

















WHILE Most TRUE ANTEATERS are AS TOOTHLESS 
AS THE PROVERBIAL HEN, THE AARD-VARK, or 
AFRICAN ANT BEAR Has AT LEAST BACK TEETH: 
HE ALSO SHOWS HIS INDIVIDUALITY BY WALKING ON 
THE TOES OF HIS HIND FEET AND THE SOLES OF HIS 
FOREFEET, REVERSING THE PROCEDURE FOLLOWED BY THE 
TAMANDUA ANTEATER of CENTRAL 

AND SouTH America J 





— : 
MORNING-GLORIES open tHeir 
BLOSSOMS ONLY IN THE MORNING, BECAUSE AT 
THAT TIME OF DAY THE DEW KEEPS ANTS FROM 
STEALING THE NECTAR. THE SWEET LIQUID IS 
RESERVED FOR BEES, WHOSE FUZZY HEADS WILL 
CARRY POLLEN FROM FLOWER TO FLOWER / 


~ 














CAMELS once roameo 
THE PLAINS OF 
NortH America Zina 
NEBRASKA FOSSIL BED 
HAVE BEEN FOUND THE 
BONES OF HUNDREDS OF 
CAMEL-LIKE ANIMALS 
SIMILAR TO THE 
GUANACO of 
SoutH AMERICA YET 
WHEN AN £FFORT WAS 
MADE TO REINTRODUCE 
THE CAMEL ON THE 
PLAINS OF THE 
OUTHWEST IN 1856 Act 
THE ANIMALS PERISHED? 















CHAMPION SLEEPER OF THE BIRD 
KINGDOM \s THE FROGMOUTH 
OF MALAY AND AUSTRALIA. IT IS 
SAID TO SLEEP SO SOUNDLY DURING 
| THE DAYTIME THAT IT CAN BE 
| LIFTED WITHOUT AWAKENING / 
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WHEN THE TRIGGER FISH is aLaRmMeEn, 
IT RAISES A STIFF BARB ON Irs RACK J THIS 
DEADLY SPIKE [S LOCKED «N PLACE ON THE 
BACKBONE, SO RIGIDLY THAT A MAN CANT 
PUSH IT DOWN WITH HIS FINGER. HOWEVER, 
IF THE FISH'S RACKBONE [IS PRESSED 
AT A CERTAIN POINT, THE BARB 1S 

RELEASED AND FALLS DOWN FLAT./ 


thcgs'a bs ill 

BRE 1S A SPOT IN THE ATLANTIC OCEAN, 

UST SOUTH OF BERMUDA, TO WHICH ALL THE 

ELS oF BotH America AND EuroPe GO TO 
= SPAWN, THE TWO GROUPS REMAIN SEPARATE 

Fe ee ‘OF ON THE SPAWNING GROUNDS, AND THE YOUNG 

wen EELS GO BACK TO THE VERY STREAMS AND 
eee LAKES FROM WHICH THEIR PARENTS CAME? 
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New Devices for the 


HOUSEHOLD 


LIQUID CONTAINER 
TURNS ON BALL 
BEARINGS 
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“ t 
=. SPRING -OPERATED 
RAM PUSHES ICE 
UP INTO OUTER SHELL 





BEVERAGE COOLER. When the 
two-walled outer shell of this in- 
genious accessory is filled with ice, as shown at the right, and the 


MUSICAL REFRIGERATOR. A radio base is screwed on, a spring-operated ram forces the lumps against the 
receiver built into the top of a new re- upper wall, while water formed by melting drips into the base. The in- 
frigerator enables the housewife to tune ner cup, which fits snugly inside the shell, rides on ball bearings so 
im on music or recipes in the kitchen it can be rotated to promote cooling. The top has a pouring spout 


VERSATILE FAN 


Mounted on a special 
base that will stand 
on a table, clamp to 
the head of a bed, or 
hang from a hook on a 
wall, the handy rub- 
ber-bladed electric 
fan illustrated can 
be used almost any- 
where it is desired 

















CLEANS BLINDS 


ily dusted with a new 







tool that consists of 





a coiled metal spring 
covered with soft cloth 
and fastened to a metal 
handle. When soiled, it 


can be cleaned readily 









with soap and water 











COFFEE DISPENSER 
Spinning a telephone-type 
dial on this wall fixture 






measures out ground cof- 






fee without exposing the 
supply to the air. The user 
inserts a finger in the 








proper hole for the degree 





of strength desired, and 








spins once for each cup 
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KIT FOR MAKING 
{ CANDY SUCKERS 
; 


+ —-With-molds-and sup- 
| plies furnished in a 
new outfit, profes- 
sional-looking candy 
suckers can be manu- 
factured in the home. 
Materials include the 
molds, coloring and 
flavoring solutions, 
sticks, and wrappers 


















EXTRACTS OIL 
FROM FRUIT RIND 


To improve the flavor 
of fruit drinks, the 
device pictured below 
squeezes oil from the 
skins of oranges and 
lemons directly into 
the glass. It operates 
by pulling a trigger 























STORAGE TANK FOR 
BOILING WATER. Wa- 
ter is kept boiling, or at 
any other temperature de- 
sired, by regulating a gas 
flame under the storage 
tank illustrated above. 
An indicator is set for 
the temperature desired, 
and the flame is con- 
trolled automatically. In 
this way, boiling water 
can be kept available in 
the kitchen at all times 

























« 
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PORTABLE ICE 
BOX. For serving 
cold beverages in the 
living room or on the 
lawn, the novel ice “ 
box shown at the left 


is fitted with rol- 
lers and convenient CUTTING BOARD HOLDS KNIVES. Hold- 


trays. It holds fifty ers attached to the sides of this cutting board 
pounds of ice and has keep knives where they can be found when needed 





ample bottle space 
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MODELS AID KITCHEN PLANNING. To help house- 
wives plan the arrangement of their kitchens, salesmen for 
electrical appliances use midget fixtures which can be moved 
about between boards spaced to the proportions of the room 
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N YOUR « xpiorations ol the wonders 


of the micros¢ pri world, you must 
have paused often to marvel at the 
- sheer beauty of some pattern dis- 
closed by your magic lenses Li may have 
been the symmetrical cell structure in a 
cross section of a woody plant stem, thi 
fantastic outlines of some tiny animal, 
or th geometric pertection ol crystals 
Have you ever thought that these mint 
iture art works of nature might be magni 
hed to se as decorations, lending thei 
beauty to practic il objects that we ust 
\s a matter of fact, artists who desig 
such things as printed dress goods and 
wall paper frequently are influenced by 
the beautiful patterns that can be seen 
only with the microscope. Browse through 
the dry-goods section ol 1 depariment 
store, and you probably will come across 
some percale or other printed material 
that is covered with modified diatoms. 
Phe wall-paper department will make you 
Suspect that some of the artists have been 
looking at crystal patterns or other objects 
through a microscope 
The microscope can si es a designer 
in various ways. If you have occasion 


to work out an unusual pattern for a wall 


decoration, book cover, table top, or any- 
thing else upon which you want to leave 
the stamp of originality, it will pay you 
to spend a little time looking at random 
objects through your microscope. Wher 


ArT DESIGNING 


you discover a prom- 
ising subject, it is a 
simple matter to make 
a drawing of it on a 
— piece of paper. From 
~- this basic pattern, you 
can develop the re- 
quired design, just as 
you can employ a 
drawing of a tulip as 
the basis for a deco- 
rative motif. 
When the micro- 
scope is coupled with 
a camera, the possibil- 
ities of making use of 
its designing abilities 
become even greater. 
PATTERNS FOR There are hundreds of 
DRESS GOODS ways in which you 
might employ photo- 
micrographs in deco- 
ration, 

Suppose, for in- 
stance, that you have 
the job of finding an 
unusual background 
design for use in a booklet, a party invita- 
tion, or some other place where the design 
will form a foundation for lettering and 
pictures. Get out your collection of slides 
and examine them for possibilities. 

For instance, consider a group of slides 
showing cross sections of woods—white 
pine, walnut, mahogany, oak. Enlarged 
to a hundred diameters, the network of 
cells and ducts forms a pattern as beau- 
tiful as that of fine’lace. The same holds 

rue of slides containing groups of hairs 
and textile fibers in cross section. Most 
people probably would not recognize these 
things if they saw them in the form of 
photographs or reproductions, but the 
patterns are interesting enough to enable 


Designs printed on 
dress goods often are 
inspired by microscop- 
ic objects such as the 
potato-starch grains 
shown at left as seen 
under polarized light 


This Article Tells You How You Can Capture 
The Elusive Beauty of Tiny Objects Seen 
Through Your Magic Lenses, Employing Them 
As Models for Novel, Striking Decorations 


By MorTON C. WALLING 


them to stand out on their own merits. 

Have you ever been fascinated with 
those patterns that seem to change their 
shape or perspective while you look at 
them? The microscope can produce them, 
too. Obtain an oyster shell or some other 
shell that has a mother-of-pearl lining. 
Wash the pearly surface (nacre) thorough- 
ly, and drop on it some liquid collodion, 
which you can get at the drug store; or 
you can dissolve some celluloid in ace- 
tone to produce a _ similar material. 
Spread the collodion out in a thin layer 
and let it dry. Then strip the film care- 
fully from the shell and mount it on a 
slide. 

When you examine it with your micro- 
scope, you will find that the collodion has 
received the impression of the tiny ridges 
or folds that produce the beautiful iri- 
descence of pearl. Make a photomicro- 
graph of the film, adjusting the light care- 
fully to bring out the folds. Gaze at the 
print steadily and, if the lighting is cor- 
rect, you will be surprised to see the pat- 
tern suddenly flop into reverse. In a 
similar way you can make a reversible 
picture of the outer surfaces of mussel 
and other shells that are made up of little 
hexagonal blocks of limestone. 

A design suitable for many background 
uses consists merely of a network of 
lines, something like chicken wire. Again, 
the sea shell can help you. Select a mussel 
or similar shell, and break a piece from it. 
Soak this in weak muriatic (hydrochloric) 
acid until bubbles cease to rise from it. 
This dissolves out the lime deposit, leav- 
ing the membranous partitions between 
cells. Properly focused by the microscope, 
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Make a photomicrograph of one of 
the photographs on this page, using 
the simple set-up pictured at the 
left, and you will get an arrange- 
ment of dots suitable for decoration 
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with Your MICROSCOPE 


this network forms an attractive pattern 
that can be shown in a photomicrograph. 

If you do not wish to use the picture 
as it is, trace over the principal lines with 
India ink, and then bleach out the image. 
A suitable bleach consists of a solution 
made by diluting tincture of iodine with 
about six parts water. Soak the print in 
it until the image has turned uniformly 
brown, or disappeared entirely. Then re- 
move the iodine and the remaining traces 
of the image by immersing the print in 
ordinary hypo fixing bath. Wash and dry. 

Perhaps your decorative problem con- 
sists of working out an attractive and un- 
usual border for a picture, for a band 
across the cover of a book or folder. A 
photomicrograph of one of the alge, such 
as Spirogyra, may serve your purpose. 
The orderly row of cells, each almost ex- 
actly like the other, produces the desired 
border effect. 

Another way of developing an interest- 
ing border is to arrange a series of images. 
Thus you can make an attractive design 
by printing or drawing a number of pic- 
tures of a diatom, and arranging them side 
by side. Likewise, the images can be ar- 
ranged to form a star-shaped pattern, or 
almost any other shape you desire. 





inspiration for a great variety 
of patterns. Many diatoms are 
in themselves so beautiful in 
form that no human artist can 
improve upon them. Makers 
of diatom slides sometimes ar- 
range the tiny bits of glasslike 
silica in attractive patterns, 


MOTHER NATURE 
AS DESIGNER 


A cross section of bass- 
wood stem, photographed 
under the microscope, en- 
larged, and traced in red 
ink, makes an attractive 
cover design for use on 





Diatoms alone offer almost endless pos- 
sibilities. Designers have used them as 






a notebook or scrapbook 


7 > a 
Lamp Made from Tin Can Gives Cool, Concentrated Light 


flask with water and cork it 
with a wad of cotton or a stop- 
per with a hole in it to permit 
expansion of the liquid. Copper 
sulphate added to the water 
will make the illumination more 


Pho- (Continued on page 117) 











ITH the simple tin-can lamp illus- 

trated, you can give your microscope 
slides illumination that is concentrated in 
a relatively small spot, and from which 
the heat rays have been removed. 

Mount a porcelain lamp socket in the 
bottom of an empty coffee can, running — like daylight, and the flask also 
the wires through a hole. In one side of | can be used for holding liquid 
the can, cut a hole just large enough to filters. 
| accommodate the bulbous part of a round- 
| bottom laboratory flask of 200 or 250- 

cubic-centimeter size, placing the center 
| of the hole a little lower than the fila- 
| 


COFFEE CAN 


ment of a twenty-five or forty-watt lamp 
screwed into the socket. A few holes 
punched in the side of the can opposite 
| the flask opening will serve as ventilators. 
| When the lamp is to be used, fill the 








HOW THE TIN-CAN 
LAMP IS BUILT 


A glass flask, mounted 
in an opening in the lamp 
housing and filled with 
water or a colored solu- 
tion, cools and concen- 
trates the light coming 
from the bulb set inside. 
The photographs show 
how the coffee can is cut, 
the lamp socket mounted 
in it, and the flask be- 
ing filled with liquid. 
The drawing illustrates 
the set-up of the outfit 
and the way it operates 
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By 
RAYMOND B. W AILES 


ESTING household produc ts Ol- 
fers a fascinating and practical 
diversion for an amateur chem- 
ist. Simple experiments, well 
within the natural limitations of a home 
laboratory, will yield a surprising amount 
of information about such preparations as 
tooth powder, cCOs- 


ammonia, medicines, 


metics, tobacco, and a variety of others. 

When you purchase a bottle of house- 
hold ammonia, you actually are getting a 
solution of ammonia gas in water. In 
case two brands are similarly priced, the 


one containing the ammonia 1s, pre- 
sumably, the best buy. You can easily 
find out for yourself which is the stronge1 
by “titrating” them with dilute sulphuric 


most 


acid 

Place exactly equal amounts of the two 
brands of ammonia in separate test tubes 
ntimeters, or thre 
teaspoonfuls add to each 
test tube a drop or two of methyl orang 
Then add weak sulphuric acid, 


about ten cubic c 


will do—and 


indicator. 


lrop by drop to one of the test tubes 
until the color of the solution changes 
from orange to red, Note the quantity 
of acid used. Repeat the test with the 
contents of the other tube. The ammonia 
that requires the most acid to effect the 
change is the stronger. If vou add the 
wid from a graduated tube or burette, 
the exact amounts used may easily be 


Acid of suitable strength fo 
made by diluting three 
rong sulphuric acid 
100 cubic 
contains 


compared. 
this test can be 
centimeters otf st 
to a total volume of 
drinking 


cubic 
with water, 
centimeters (a 


glass 


about 240 cubic centimeters). 
Drug-store remedies for indigestion 
usually consist of baking soda (sodium 


bicarbonate) combined with various othe 


The amateur testing laboratory in opera- 
tion. At the right, a wad of cotton wet 


with hydrochloric acid is being held 
above some tobacco and lye water in a 
beaker to prove that nicotine is present 


materials. Many of 
the brands contain = 


some form of bis- ff. 








hat’s It 


HOW TO ANALYZE 


| FOECKLE f 
CREAM 








to test the tooth powder for 
boron, an element present 





muth, and the pres- = 
ence of this com- : 
paratively high- 

priced ingredient cc 


in the perborate compound, 





can be — ted by +, a 
as le t inter- HELD IN 
1 simple but inte: oe 


esting test. 

If the product is 
a powde r, try heat- 
ing some of it ina 
test tube with a 
mixture of pow- 
dered potassium io- 








dide crystals and 
flowers of sulphur. 
If it contains bis- 
muth, the resulting 
chemical reaction 
will release the va- 
por of bismuth io- 











which has the characteristic 
of turning a flame green. 
Place some of the tooth 
powder in a test tube that has 
a side arm as shown in one of 
the photographs. Add enough 
strong sulphuric acid to cover 
the powder, and then an equal 
amount of grain or rubbing 
alcohol. Connect the side arm 
of the test tube, instead of 
the regular gas supply, to the 








SIPHONED WATER 


MECHANICAL SMOKER. This 


gas inlet of a Bunsen burner 
and heat the contents of the 
test tube. You will find that 
you can light the gas issuing 
at the top of the burner, and 


dide which will simple apparatus will “smoke” a 
condense as a scar- cigarette while you analyze the the resulting flame will be 
let solid on the in- chemical products in the fumes colored green through the for- 


side wall of the 
test tube. This ‘‘sublimate’” can best be 
identified with the aid of a magnifying 
glass. after the tube has cooled and the 
brown drops of distilled sulphur have 
turned yellow, as otherwise the sulphur 
may be mistaken for the scarlet bismuth 
iodide. To test a liquid preparation for 
bismuth, heat it in an evaporating dish 
until nothing but solid material remains, 
and proceed as before. 

Many tooth powders contain sodium 
perborate, which releases oxygen gas when 
it is moistened. One way to detect it is 


mation of a compound known 
as ethyl borate ester, if the tooth powder 
contains sodium perborate. 

Oxygen released by a tooth powder of 
this type comes from the decomposition 
of the hydrogen peroxide that is formed 
through the interaction of sodium perbo- 
rate and water. This provides another 
test for the tooth powder. If hydrogen 
peroxide is formed when it is moistened, 
it must contain the perborate compound. 

You can test for hydrogen peroxide 
with an easily prepared solution made by 
dissolving five grams (about a teaspoon- 
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Made Of f 


HOUSEHOLD PRODUCTS IN YOUR OWN LABORATORY 


ful) of ammonium molybdate crystals in 
fifty cubic centimeters of water and then 
adding fifty cubic centimeters of strong 
sulphuric acid. Several drops of this re- 
agent, added to a solution obtained by 
stirring some of the tooth powder in a 
little water, will show up any hydrogen 
peroxide by turning the liquid yellow. 
You can make sure your reagent is work- 
ing properly by trying it out in another 
test tube containing several drops of drug- 
store peroxide, 

A variation of the preparation just de- 
scribed also can be used to test for the 
peroxide. Add a teaspoonful of a ten- 
percent ammonium molybdate solution to 
the liquid under test, followed by several 
drops of a dilute solution of citric acid. 
Again, a yellow color develops if hydrogen 
peroxide is present. 

Add a few drops of salt water to a solu- 
tion of silver nitrate, and you will observe 
a precipitate of silver chloride. The white 
precipitate will turn gray and then black 
when exposed to the light. Similarly, if 
you add several drops of a solution of so- 
dium chloride, or table salt, to the liquid 
contained in the brown glass bottle fur- 
nished with many hair-dye “sets” or col- 
ors, a white precipitate will form. It turns 
grayish-black when exposed to the light, 
indicating that the amber bottle contains 
a soluble silver salt. In most hair dyes, 
this salt is silver nitrate. 

A powder accompanies the hair dye. 
The instructions direct the buyer to dis- 
solve this in water and apply it to the hair 
following the use of the silver nitrate 
solution. Try adding an acid, such as 
sulphuric acid, to the powder, and acrid 


Handy Kit for Chemical Reagents 


OQ HOLD the small 

quantities of reagents 
used in “analytical” tests 
like these, you can make 
a neat and professional- 
looking little kit. Ob- 
tain a number of small 
bottles of uniform size, 
and fit them with medi- 
cine droppers, passed 
through holes in the stop- 
pers. If the mouth of 
each bottle is small, you 
can simply slide a half- 
inch length of rubber 
tubing over the medicine 
dropper and use the drop- 
per itself as the cork. A small wooden 
box of convenient dimensions keeps 
the bottles in order. Your kit may in- 
clude “indicators” and other solutions 
that you frequently use about the 
laboratory, such as methyl orange, 
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sulphur dioxide gas will 
be liberated. If you 
treat a solution of the 
powder with several cu- 
bic centimeters of silver 
nitrate solution, you 
will obtain a brown pre- 
cipitate that slowly 
turns dark. This silver 
precipitate is the agent 
that colors or dyes the 
hair. Reactions like 
those you have just ob- 
served indicate that the 
powder is a_ thiosul- 
phate. 

Some freckle-remov- 
ing creams contain am- 
moniated mercury, 
which may prove harm- 
ful to the skin. A sim- 
ple way to test for mer- 
cury in such a cream is 
to heat several grams of it 
with a dilute solution of lye 
or other caustic, stirring 
meanwhile with a glass rod. 
Then immerse a strip or 
sheet of metallic aluminum, 
such as the metal-foil wrap- 
ping from a candy bar, in 
the liquid. The caustic re- 
acts with the aluminum, giv- 
ing off hydrogen gas. At the 
same time, any mercury in 
the solution will amalga- 
mate with the aluminum. 
Remove the aluminum foil, 
wash it thoroughly with wa- 
ter, and set it aside without 





Indicator solutions for analyzing household products are 
kept conveniently in small bottles with medicine droppers 


phenolphthalein, sulphuric acid, so- 
dium hydroxide, and silver nitrate. 
As silver nitrate is decomposed by 
light, keep this chemical in a brown- 
glass bottle, or in an ordinary bottle 
painted with black varnish. 










Cigarette paper being re- 
duced to ash to disclose 
the filler with which it 
may be “‘loaded.’’ The cru- 
cible is supported on a 
nichrome-wire triangle 


This test reveals the presence of sodium per- 
borate in a tooth powder, which is heated in 
the test tube with sulphuric acid and alcohol 


attempting to dry it. If mercury is pres- 
ent, the foil soon will emit crackling 
noises, and a fluffy white growth of alu- 
mina will appear upon its surface, 

A modification of this test may be per- 
formed by heating together for a quarter 
of an hour a one-gram sample of the 
freckle cream, a strip of aluminum foil, 
a third of a teaspoonful each of five-per- 
cent sodium hydroxide solution and 
twenty-five-percent sodium  thiosulphate 
solution. In this case, mercury is present 
if the growth of white alumina appears 
after the metal foil has been washed with 
alcohol or acetone, 

Tobacco smoke, blown through a hand- 
kerchief, produces a brown stain—not of 
nicotine, as many suppose, but of vege- 
table tar distilled from the burning shreds. 
Extracting and testing for the nicotine it- 
self is one of a number of interesting ex- 
periments you can perform with cig- 
arettes, cigars, (Continued on page 119) 
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Test Reveals Your Eyes 
as a Range Finder 


To see how your eyes judge distances, 
place a pencil upright as shown at the right 
and hold a finger midway between the 
pencil and your eyes. When you look at 
the pencil you will see two fingers, and 
when you look at the finger you will see 
two pencils. The reason is that your eyes 
automatically turn inward just enough to 
make them receive the image of the object 
you are looking at in the same relative 
position, and othe objects are seen dou- 
ble. Distance is judged by the amount the 
eyes must turn inward. 

















Laws of Science 


SHOWN BY EASY 


HOME EXPERIMENTS 


Marbles Illustrate 
How Bodies Fall 


Laws of falling bodies are illus- 
trated surprisingly in this test, Tilt 
the top of a drawing board or table 
by raising one edge about an inch, 





a Ingles d tre Guides 
To Draw Circle 
Cut a triangle from cardboard, 


with a pene il hole at one angle by 
sliding the triangle against two 

















nails. as abov you can make the 

pencil describe an arc of a circle. _ and arrange a tin or cardboard 

lo complete the circle, use another TROUGH AIMED trough to point directly at a marble 
held by a small stick as shown. Roll 


angle equal to the difference be AT MARBLE 


another marble down the trough 








tween this one and 180 degrees 

This stunt, based on a law ol and, just as it strikes the board, jerk 
geometry, shows how straight lines (XD) MARBLES away the stick to release the first 
alone can be used to develop a rn marble. If the timing is correct, the 


two marbles will always collide, 
since gravity forces them both down 
. the slope by the same amount, re- 
If the marble held by the stick is released just as the gardless of the fact that one has a 
ther marble reaches the end of the trough, they collide sidewise motion. 


To pShows Principle WEAVES WITH THE 
: : SPIN, LIKE AN 
of Electric Organ 
i@) 81.18) 


ORDINARY TOP 
< 

, ° ° n 

With a pair of headphones 

and a piece of iron, you can soe Aig. 
demonstrate the principle of the 
electric organ. Make a hexagonal ‘ 
top from the iron and a stick of WEAVES OPPOSITE 

TO SPIN, 
wood, and provide a small board LIKE THE EARTH 
with a hole in which the top will 
spin without “walking.” Join the 
two tips of the headphone cord 
ind remove the cap and dia- 
phragm from one of the phones 








}S If you hold this phone near th Wh y Farth’s Axis “W eaves” 
SPIN TOP 4 spinning top, and listen with the ? 
IN HOLE a other phone, you will hear a mu- [HE strange contrast noted in the experiment il- 
IN SOARE > sical tone, the pitch of which lustrated above is due to the fact that in one case 
changes as the top slows down. the top is supported at a point above its center of 
The tone is caused by the iren in gravity, and in the other at a point below it. This 
RECEIVER TIPS the top cutting the magnetic tield phenomenon accounts for the “weaving,” or slow 
CONNECTED at the poles of the receiver, change of direction of the earth’s axis. 


ce THe 
@) Ln) 
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A PAGE OF NEW IDEAS 


kor the Radio kan 


Fish-Pole 
Antenna Fits 
on Window 


ConstrRuCTED like fa- 
miliar rod antennas used 
on automobiles, a new 
telescoping fish-pole ae- 
rial designed for house 
use solves the problem 
of rigging outside wires 
in cramped quarters. 
Mounted on the side of 
the window frame by 
means of a convenient 
insulated screw clamp as 
shown in the photograph 
at the right, the slender, 


SHORT. <5 
STEEL PINS... 
sectional pole can be ex- 


— 
tended to a length of 
Pins Added to Pliers eight feet. Made of steel, 


the antenna is extremely 











o— 








Aid In Formin o Wire strong, will bend with- 
out breaking, and is rust- 
F YOU do any amount of set building or proofed. Connection to 
other electrical wiring, you will save time the receiver is made 
by equipping your pliers with the wire-form- through a flat lead-in 
ing pins illustrated above. Consisting of two tape that fits under the 
short lengths of one-eighth-inch steel wire window. The antenna can be extended simply by adjusting the sections 
set in holes drilled close to the inner edges 
of the plier jaws, the pins make it easy to > , New Low-Cost Condensers 





form the neat hooks and loops often required 
when making connections with stiff wire of 
the type used in transmitter circuits. 


bikie bib for Short-W ave Work 

| f / | F Hi | / LAK For THE amateur who experiments 

MITT with a great many types of short-wave 

spt | oe yee ree _ | ee eS SC ony transmitter circuits and who necessa- 

C ok vn ms for Ex pe rimenters | j WHT) / | | | | | } rily wants to keep the cost down, an 
Simplify Wiring Changes | 


inexpensive condenser for medium and low- 

power hook-ups has recently been placed 

AN UNUSUALLY rugged and adaptable plug- on the market. Available in sizes ranging 

in coil recently placed on the market is par- from 20 to 530 mmf., the units are de- 
ticularly suited to experimental and test work. 
The form, made of threaded insulating ma- 


signed for either panel or base mounting. 


terial, insures even spacing between the turns, See 32 iS ee ft? a 
while the base, fitted with seven banana-type Pence il Has B wilt-Tn Resistor Color Guid 
plugs, not only provides ample connections for the BESIDES serving as 


an automatic pencil, the 


most complicated multi-section windings, but has ac- 
combination unit shown 


cessible soldering lugs that make it possible to connect 


experimental coils quickly and easily. The forms come at the right provides a 
complete with close-fitting aluminum shields and a handy resistor color 
special seven-hole socket. An insulated locating prong guide and a short in- 
on each coil form fits into a hole in the socket to insure sulated screw driver for 
correct prong connections, making receiver adjust- 


ments. When three col- 
ored bands on the body 
of the pencil are rotat- 
ed until they corre- 
spond with the colors 
of the body, tip, and 
dot on an unknown 
resistor, the resistance 
value can be read di- 
rectly from the scales 
eliminating the neces- 
sity of memorizing the 
standard color code or 
carrying a complicated 
table. Pulling out the j 
top of the pencil re- 








An insulated screw driver, above, as well as 





veals the short insulat- the color guide for resistors shown at the top, 
New coil form, socket, and coil with metal shield in place ed screw driver. is provided by this convenient automatic pencil 
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This set can be 
used to bring in 
commercial, tele- 
vision, police, and 
amateur stations 
that operate on wave 
lengths all the way 
down to four meters 


Six coils, four for the regenerative part of the cir- 
cuit and two for the superregenerative hook-up, provide 
for changing the bands. All the coils are easily wound 

















memade Shor t-Wave Set 


CTUALLY two receivers in 
me, the novel two-tube 
circuit illustrated  pro- 
vides an extended range 

that covers the ultra-short-wave band as 
well as the regular short waves. Beginning 
where most receivers leave off, it not only 
provides reception on the fourteen to 200- 
meter bands, but can be used to bring in 
the police, commercial, television, and 


LBS s OF PARTS 








th Trimmer condenser, ( mmf 
# Variable condenser, midget, .OO 
j mid 
;  ¢ Variable condenser, midget, .O0O¢ 
] 
mid see text). } 
C,—Fixed condenser, midget, 0001 mid. | 
( Fixed condenser, midget, .0002 mid 
Cc Fixed condenser, .006 mfd 
( By-pass condenser, paper, .25 mfd 
(¢* By pass condenser, paper, mid 
( Fixed condenser, mica, .001 mfd 
C Drv electrolytic condenser, 8 mid | 
. 
| volt 
| x Fixed resistor, 3 mecg., watt 
> 
‘ixed resistor, midget, 2 meg., 0 
R I | | leet ( " I 
j watt. 
R Potentiometer, O-1 { ohm | 
| > . rl - WW } 
R,.—Fixed resistor, 100,000 ohms, 1 watt 
R Fixed resis or, 1 me watt | 
| 
iN Fixed resistor, 5,000 ohms, 1 watt | 
R Fixed resistor, 25,000 ohms, 10 watt 
RFC Short-wave radio-frequency 
} choke 
RFC Short-wave radio requency 
choke, 2'4 mh. 
| T \udio transformer, to 1 
I’,.—Power transformer, 650 volts center | 


tapped, 6.3 volts center tapped, rated 
at 40 mils. or more 

Misc Diais, chassis, panel, sockets, 
tubes, wire, solder, et 

Exact rating should be determined by 
experiment 











amateur stations that operate on wave 
lengths as short as four meters. 

Two all-metal tubes are used in a com- 
bination circuit in which two tubes do the 
work of three. A dual triode (6N7) serves 
as a twin detector—one triode section pro- 
viding an ordinary regenerative detector 
for the regular short-wave bands, and the 
other serving as a superregenerative de- 
tector on the ultra-short waves. A single- 
pole, double-throw switch provides a con- 
venient means of switching quickly from 
one to the other. Amplification is provid- 
ed by a 6C5 tube. 

It is the twin detector that provides the 
circuit with its extreme flexibility. Simply 
by snapping the switch, the outfit can be 
transformed from an efficient short-wave 
receiver into a highly sensitive ultra-short- 
wave set. In a split second, a listener can 
shift from a “ham” phone conversation 
on the ten-meter band to a Berlin orches- 
tra broadcast by a_ twenty-five-mete1 
station. 

\s shown in the photographs, the outfit 
is mounted on a seven by ten-inch alu- 





minum panel and a seven by ten-inch chas- 
sis. To provide good insulation, the 
chassis is cut from a new composition in- 
sulating material sold in sheet form. At- 
tractively finished in black crackle, it is 
strong, a good insulator, and extremely 
easy to work. It resembles pressed com- 
position wood, which may be used as a 
substitute if the new material is not avail- 
able. The use of a composition instead of 
a metal chassis also simplifies the con- 
struction for amateur set builders whose 
workshops do not boast a selection of 
metal punches and reamers for cutting 
the socket holes. Small wood cleats sup- 
port the base so that some of* the parts 
may be mounted underneath. 

Two isolantite sockets, one an eight- 
prong unit for the 6N7 tube and the other 
a four-prong for the superregenerative- 
detector coils, are mounted on top of the 
chassis. These sockets should be arranged 
close together, so that all leads may be 
kept short. The isolantite-insulated tun- 
ing condenser (C.) for the superregen- 
erative detector should be mounted direct- 


TOP VIEWS OF SOCKETS 


ARE SHOWN 


§, SUPERREGEN 
at © 
—e) 
REGEN. 


A combination circuit makes two tubes do the work of three. This diagram shows the receiver circuit 
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7"X 10” CHASSIS 


Top view of the hook-up. Parts for the superregenerative detector are grouped at 
the left to make short leads possible. The front panel is pictured at the right 


~<&i— POWER CORD 


Is lwo Receivers 


ly in front of the sockets and as close to - stand-off, 


them as possible. There should be just 
enough space between the grid terminal 
of the tube socket and the stator lug on 
the variable condenser for the midget grid 
condenser (C,) and the midget grid re- 
sistor (R.). The plate prong on the tube 
socket and one of the prongs on the coil 
socket should be wired together with a 
lead approximately a quarter inch long, 
running from them to the rotor of the 
tuning condenser. The other prong of the 
coil socket should be connected to the 
second stator lug on the variable con- 
denser. The short-wave, radio-frequency 
choke (RFC,) can be wired between the 
tuning condenser stator and the by-pass 
condenser (C,.) which is grounded direct- 
ly to the cathode prong on the tube socket. 
As in all superregenerative circuits, ex- 
tremely short leads and high-grade insula- 
tion are absolutely necessary. 

The audio transformer (T,) and the 


Under view of the chassis 





antenna insulator also are 
mounted above the base panel. On the 
aluminum front panel are the variable 
resistor (R,) and the variable tuning con- 
denser (C,). The variable resistor serves 
as regeneration control for both the re- 
generative and the superregenerative de- 
tectors. All small parts and wiring for the 
regenerative detector and the audio stage 
can be placed beneath the base panel. Al- 
though the wiring for the amplifier and 
the simple detector is not as critical as for 
the superregenerative portion of the cir- 
cuit, it is well to observe the usual pre- 
cautions of keeping leads short and direct 
and of making all grounding connections 
to a single cluster of soldering lugs. 

Two methods of antenna coupling are 
used. A small “postage-stamp” trimmer 
condenser (C,) mounted on a stand-off 
insulator couples the antenna to the grid 
of the regenerative detector. For the 
superregenerative circuit, one end of a 
piece of insulated 
hook-up wire is 
soldered to the an- 
tenna clip and the 
other end is twist- 
ed around the grid 
prong of the coil 
socket. Several 
turns will be suffi- 
cient. Note that the 
turns of insulated 
wire are simply 
twisted around the 
prong, no. direct 
connection being 
made to it. This 
will provide enough 
coupling for an an- 
tenna of seventy- 
five feet, a compro- 
mise length which 
gives good results 
on all bands, 










This is the power-supply circuit. It also is 
ideal for use with a five-meter radiophone 








HOW THE COILS ARE WOUND 


REGENERATIVE DETECTOR 
Grid Tickler Wire 
No.1 42turns 6turns No. 30 enameled 
No.2 18turns 4turns No. 30 enameled 
No. 3 9turns 3turns No. 30 enameled 
No. 4 4turns 3turns No. 22 D.C.C. 
Coils should be close-wound 
on 13-inch coil form 
SUPERREGENERATIVE DETECTOR 
No. 1 6turns No. 22 D.C.C wire, spaced 
to occupy 1'4 inch 
No. 2 3 turns No. 22 D.C.C wire, spaced 


to occupy 1 inch 
Coils should be wound oi 
1'4-inch coil forn 











The arrangement of controls on the 
panel is neat and symmetrical, A little 
above the exact center is the vernier dial 
for the regenerative-detector, tuning con- 
denser. Directly below is the single-pole, 
double-throw switch which provides the 
means for making the shift from one de- 
tector to the other. To the right is the 
regeneration control and to the left the 
superregenerative-detector, tuning con- 
denser. 

In adjusting the superregenerative de- 
tector, you will find that it tunes broadly, 
making a vernier dial unnecessary. An in- 
sulated coupler (Continued on page 109) 
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“Take a look at that junk!’”’ Walton grumbled, pointing to- 
ward the bench. ‘“‘How in Sam Hill can you expect connect- 
ing-rod bearings to stay tight when they work like that?” 


By 
MARTIN 
BUNN 


DOES YOUR CAR 












New-Ilype Bearings? 


OHN WALTON finished his suppet 
and headed at his garage, 
where he climbed into stained over- 
alls and jumper with a smile of an- 

ticipation on his wrinkled face. 

Walton was an old-timer. Automobiles 
had been his hobby since the days of the 
curved-dash, one-lung ancestors of — the 
modern streamliner. He prided himselt 
on the care he took of his car and on his 
ability to make virtually any kind of re- 
pair. Indeed, his wife always maintained 
that nothing made her husband happiet 
than the discovery of a new motor noise 
that would serve for do- 
ing another elaborate overhaul job 

Now, afier an extended tour in his new 
car, he fancied he heard sounds which 
indicated that the connecting-rod bear- 
ings weren't as tight as they might be. He 

pleasure ol 


once 10! 


as a good excuse 


was going to give himself the 
taking a look at them. 
“Might as well see 


at the same time, if 


the piston rings are all right,” he mut- 
tered to himself, as he lifted the hood 


and got out his tool kit, 

In a short time he had the cylinder head 
off, the oil pan removed, and was taking 
off the first of the connecting-rod caps. 

“What in blazes is the matter here?” 
he sputtered, as he removed the cap and 
the thin half shell of a bearing dropped 
out. “Looks like the whole works has 
gone to pot. Bearing metal came 
from the rod and everything. It’s lucky 
I got at it in time.” 


loose 


He removed two more connecting-rod 
caps, with the same result. He couldn't 
find any shims under the bearing cap, 
where they had been in his old car. 

Still muttering angrily to himself, he 
slid out from under the car, went into the 
house, and growled the number of the 
Model Garage into the telephone. “That 
you, Gus?” he asked, as Gus Wilson, 
half owner of the establishment answered. 
“Can you stop in on your way home? I’m 
in trouble. All the connecting-rod bear- 
ings on my car are on the blink!” 

Walton was nervously puffing away at 
a large briar pipe when the veteran auto 
mechanic showed up, a little later. “Take 
alook at that junk,” he grumbled, pointing 
toward the bench, on which he had laid 
out a couple of connecting rods, together 
with four bearing sections. 

“How in Sam Hill can you expect con- 
necting-rod bearings to stay tight when 
they work like that?” he sputtered in- 
dignantly. “Look how the bearing metal 
has broken away from the rods. Why, the 
bearing itself has been turning with the 
crankshaft till it’s got the whole inside of 
the rod surface shiny!” 

“They haven't come loose,’ Gus 
grinned, “they're made that way in the 
first place. Take a look at these.” 

Gus lifted a package onto the bench, 
unwrapped the paper and spread out a 
whole set of new connecting-rod bearings. 

“Knowing how you used to take pride 
in scraping a bearing, John,” he. smiled, 


“T was wondering what you’d do when you 
tried to work on this new type.” 

Walton picked up one of the new bear- 
ing sections and carefully compared it 
with one he had taken from his own car. 

“Well, if that isn’t a crazy way to make 
a bearing!” he exclaimed in amazement. 
“How can you get it tight with the bear- 
ing metal floating loose like that? I should 
think it would pound itself to pieces. And 
how do you adjust it? There aren’t any 
shims, so far as I can see.” 

“Tt’s all in the way they’re made and 
what they are made of,’ Gus explained. 
“The kind of bearing you know how to 
fix is one where the Babbitt metal is fas- 
tened to the inside of the connecting-rod 
big-end bearing and its cap. When it 
wears, you can take out a shim or two 
and let the cap part squeeze down on the 
crankshaft, and then scrape it by hand. 
That kind of a bearing was used for years, 
and gave good service. Its only fault is 
that it takes a lot of work to tighten it, 
and it isn’t every mechanic who has 
enough skill to scrape a bearing to a fit. 
That means that tightening bearings was 
expensive if it was done right, and if you 
merely tightened the caps without scrap- 
ing in, the bearing wouldn’t last, because 
all the wear would come on a small part 
of the bearing surface.” 

“But when you did the job right, you 
had a real bearing,” Walton interrupted. 

“Sure,” Gus readily admitted, “but you 
get just as good (Continued on page 110) 
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Sailboat a 


Specially designed for beginners 
to build, BLACKCAT is fast, 


seaworthy, and inexpensive 


By, WILLARD CRANDALL 


from a design by 


BRUCE N. CRANDALL 


OR racing or sport sailing, our new Marconi- 

rigged sailboat Blackcat is not only simple and 

inexpensive to construct, but easy to handle 

and speedy under a variety of conditions. 

The boat gives a superior performance in light winds, 

yet the hull will ride over waves that would usually 

swamp a craft of this size. Blackcat can therefore 

be used on all waters, from large open bays to the 
smallest lakes. 

It has an overall length of 13 ft. 4 in., and a 5-ft. 

beam. Despite the sturdiness of the hull for its size, 

it should have, completed, a weight of only about 





Even in light winds, our 
new sailboat makes an 
excellent racing craft. 
The frames (at left) are 
assembled over full-size 
patterns as shown below 
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No seam battens are used, and the keel is one 
piece, with no rabbet. This also results in a 
lessened cost of lumber and fastenings. Steam 
bending is not required anywhere, but the part 
at which the greatest bend occurs in some of 
the planks should be soaked with hot water, 
to prevent splitting while fastening. 

The bottom is so designed that no fitting of 
planks is necessary except with the two planks 
on each side of the keel. The frames are all 
cut from straight pieces, and the same curve 
may be used for nearly all of the deck beams. 
The cost of materials for the hull will be less 
than $30 in most localities. Though the cost of 
fitting and equipment will vary greatly with 
the choice of materials, the total cost should 
not be over $75, including sail bought from 
a professional sailmaker. 

Before starting construction, 
draw full-size patterns of the 
transom, frames, and stem on 
fairly heavy wrapping paper, fol- 
lowing the measurements given 
on the drawings. The measure- 
ments in the table of offsets are 








Above: See that frames are square and chines form a true curve. 
Right: First fit lower planks at sides, then the bottom planks s 


250 lb., which makes transportation on a trailer ¢ .y. 

Fleets of half a dozen or even fewer of these Black- 
cats, matched against each other, will offer the most 
keenly competitive, thrilling, close-finish racing that 
any yacht club could ask 

The Marconi cat rig provides for a fair proportion 
of the sail high near the masthead, where it is most 
efficient. The use of a sail track facilitates the removal 
if the sail so that it m ly be stored easily when not be- 
ing used. This is an advantage that contributes toward 
longer life for the sail, 

The construction is as simple as is possible for any 
boat, excepting only a flat-bottom skiff or a scow type 
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to the outside of the planking, and it 
will not be necessary to use them unless 
it is desired to draw the entire boat full 
size before making the patterns. 

Draw a pattern for deck beam No. 3 
with a compass made by. tying a long 
string to a pencil.” This same curve may 
then be used for all deck beams except 
the intermediate between Nos. 6 and 7, 
and the top of the transom. Ahead of 
frame No, 3, the crown is greater, so the 
deck will take a slight V-shape. 

Lay the frame stock over the patterns, 
mark, and cut to shape; then fasten the 
frame pieces together over the patterns. 
The frames may be fastened at the joints 


with 1'4-in. No. 10 flathead screws, with 
2-in. No. 10 machine screws, or with cop- 
per rivets. Allow enough space for the 
chine notches and for the beveling of the 
forward frames. Screw the transom to 
the transom frames and mark the center 
line on the frames and transom. 

Cut the stem, mast step, and transom 
knee from a 2'%-in. piece (2 in. is thick 
enough if oak is used). The stem and 
mast step should be fastened together 
with 2'%-in. No. 12 screws and several 
4 by %-in. bolts. The transom knee is 
fastened to the transom, and later to the 
keel in the same manner. 

It is easiest to build the boat upside 











Fastening the first side 
plank. It is afterwards 
dressed flush with the 
chine so that the bottom 
planks can lap over it 









































down on a framework supported from 
the floor, or from two timbers as shown 
in the photographs. The essential part 
will consist of a form on which the keel, 
stem, mast step, frames, transom knee and 
transom will rest. Cut the keel form from 
a 1 by 10 in. by 11-ft. plank according to 
the measurements given on the drawings. 
Nail uprights at stations Nos. 2, 3, 4, 5, 
and 6, and set up and brace as illustrated 
in the photographs. The uprights must 
be perfectly plumb and at right angles to 
the keel form. Cut notches to the exact 
depth of the frames and floor ties. Set 
the frames in the notches and put one 
bolt through each bottom frame and deck 
beam so that the center lines will be per- 
fectly plumb and at the center of the 
keel form. 

The keel, stem, mast step, transom knee, 
and transom can now be set in place. The 
keel will be tapered forward until it is 
the thickness of the stem where the two 
meet. Fasten the keel to the floor Lies, 
frames, and transom frame with 1'%-in. 

No. 10 screws, and to the 
mast step and transom 
knee with 2%-in. No. 12’s. 
The transom should be 
beveled and then coated 
with white lead or marine 
glue in order that the joint 
will be water-tight .before 
the keel is fastened to it. 

Notches for the chines 
may now be cut in the 
frames and transom frame, 
First clamp the chines in 
place to be sure of getting 
a true curve and the prop- 
er bevels. Screw frame 
No: 1 to the stem at the 
cofrect location. The rab- 
bet may now be cut in the 
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FOR A COMPLETE LIST OF OUR BOAT BLUEPRINTS, SEE PAGE 106. 





stem to the thickness of the planking. A 


light batten bent over the frames will 
show the correct angles. Cut notches 
about 4 in. deep in the stem for the 


chines. 


Screw the chines to the stem, frames, 


and transom frame with 1'%-in. No. 10 
screws. Before fastening, see that the 
chines are in a true curve and that the 
frames and transom are at right angles 
to the keel. Next, bevel the chines, tran 


som, and frames so that the planking will 
fit perfectly. Check the entire framework 
to be sure it is perfectly true and fair. 
Before starting the planking, cut a water- 
way through the frames on each side of 
the keel, and drive a softwood plug be- 
tween the stem and keel, which will swell 
and act as a stopwater. 

Start the planking with the bottom sid 
plank, a 10-in. piece. When it is in place 
continue with the planks next to the keel, 
the garboards. They will have to be fitted 
to the keel and stem and to the 
planks at the bow. Fit these planks by 
clamping them in place and then marking 
out the shape with an ordinary pencil 
compass. This is the only plank fitting 
required in the whole boat. 

The remainder of the bottom planks, 
the top plank on each side, and all the 
decking can be put on in perfectly straight 
pieces. Dress the bottom side plank down 
flush with the chine and let the rest of 
the bottom planks lap over it. The bot- 
tom will be easier to plank if not ove 
j-in. widths are used. Before each plank 
is put the edge should be planed oti 
so as to leave a V-shaped calking seam as 
shown. They should then fit tight on the 


sick 


on 


inside. 

Before the planks are screwed down, 
the chines, stem and transom should be 
coated with marine glue or white lead 
Strips of cotton flannelette coated on 
both sides, are laid on to make a com- 
pletely water-tight joint. Fasten the bot- 
tom planking to the frames, stem, tran- 
som frame, and chines with 1'4-in. No. 8 
flathead brass or galvanized screws, coun- 
tersunk enough to be covered later with 


Screws should be spaced about 
the transom and stem and 


ilong the chines of the 


putty. 
1 in. apart at 
about 2 in. apart 
boat. 

Before the top side plank is put on, the 


boat should be removed from the sup- 
porting form and set right side up on 
horses. Some of the deck frames will have 
to be temporarily removed to do this 
The top side plank should be caretully 
dressed down so that the sheer line will 
be true. 
(To Be CoNncLuDED) 
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List of Materials 
Mahogan cypres edar, white pine, redwood FASTENINGS 
pruce, fir, or yellow pine Flathead brass or galvanized screws as follows 
For No. Px Size 5 gross 14” No. 8; 1 gross 14%” No. 10; 4 
Side planking 2 "x 10” x14 doz. 24%” No. 12. 
2 zs 6"x14 1 gross roundhead brass screws, 34” N : 
Bottom planking and 2 a 6” x 14’ 2 Ib. 1” copper or galvanized wire nails, and 
floor board 14 ma 4” x 14’ 1 lb. 114” copper or galvanized wire nai 
Transor ind l : 6” x1 wx Y brass centerboard bolt 
enterboard well l "Ss ss Brass or galvanized machine bolts as follow 
s ri eda mahogany ypress. fir. white pine 10 4 ay fp 2 4 x 7% 4 = . 
ny, CYI hite pir 1" = 34”. 
redwood, or yellow pine 1 doz. %” brass or galvanized washers. 
For No. Pe ize 2 ft. %” iron rod, galvanized. 
Decking and splash board 13 Ss F'2 3 ft .” x 3/16” half-oval brass or gal. iron 
Oak, mahogany pruce, fir, cypress, or yellow pine MISCELLANEOUS 
Keel and 1 > fe ” ; 1” x ~ . x 14’ I qt. spar varnish and gal. marine paint. 
TP -" ' eis 1 “x 10"x 3 } Ib. elastic seam composition or putty. 
Chines - be LA" x 1d balls cotton wicking for calking 
*s ’ , = : 1 lb. waterproof casein glue, 1 pt. marine glue 
Bottom frat es, side frame ae eee PS 3 open base cleats, 34%”, and 1 open base 
ind transom frames 5 a x24 x 1 cleat, 5”. 
Floor ties and tiller I x 6° x1 1 small boat boom fitting (gooseneck 
OReee: TR res SrOn soiitay 7” , 1 cheek halyard block, 34”. 
knee, and breasthook 1 2 x 8" x 6 1 sheave, 2” x %” 3 blocks for sheet 
P hogan ve ¥ pine ' pre 1 traveler for sheet (optional) 
For wn | Stns 1 shackle for halyard, 4%". 3 chain {| 
Deck bea arlis and x 12°x1 6 wire-rope thimbles 3 16”. 
leck supp "x2U"x1 3_turnbuckles, m" x 4”. ? 
Ia ; ’x2u”"x 4 +5 ft. galvanized rigging rope 16 
? i= 3 x2 flat brass for tangs, 1” x % 
; ss i” x? 50 ft. manila rope for halyard 
1 se 1"x 25 ft. manila rope for sheet, % 
Boom ) _ x 12’ 28 ft. sail track, 54” (sail slides are 1 
4 ; : nished by the sailmaker) 
Oak ul i wruce, fir, cypress, or pine ? pintles, 34” screw gudgeon 
, For No. | S Centerboard, 3/16” bronze, galvanized iron or 
| Half ind lir l x 1 boiler plate 
Vot Materia e listed in der { preference Sa {4 \Z tilcloth 










































oat should be removed from the form and placed 
right side up on horses before putting the top side plank 


in place. Then dress it down so the sheer line will be true 
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show- 
is cut 


Above: The stem, 
ing how a rabbet 


to the thickness of the 
planking The keel is 
tapered forward until 
it is the same as the 


stem where the two meet 


At left: It is best to 
assembie the frame on a 
form supported from the 
floor or resting on a 
pair of heavy timbers 
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BODY, WINGS, 
BILL, AND TAIL 





wessenese UT a ip ~ Saw ed H Crons 


FOR YOUR LILY POOL 


UT from wood and painted in natural colors, a pair 
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— |RON RODS 
FOR LEGS 





STORING SCRAPS OF WOOD 


IF SCRAPS of lumber are thrown in a corner or 


at random, it usually takes more time to find a suita- 


ble piece for an odd job than the material is w 


It therefore pays to trim one end of each waste piece 
square and smooth on the power saw and mark the 


length on the end with a large, soft lead pencil. 


the scraps into groups, such as from 12 to 18 and 18 
to 24 in., and pile them neatly, the marked ends out, 


under the bench or in any convenient place. 
The initial of the species may also be marke 


the end when it is difficult to tell what the wood is 


by the appearance of the end. If the piece 





By constructing 
a device such as 
is shown above, 
, ; water can easily 
: ‘ Ba, '¢ 3° fa> ’ be made to reach 
fill y:' i ; ej Brie” . any deep roots 


PIPE IRRIGATOR WATERS 
ROOTS DEEP IN GROUND 


GETTING water to the deep roots of trees 
or shrubs is not an easy matter without dis- 
turbing the roots or injuring them. An irri- 
gator made as shown does the work conven- 
iently, and its cost is negligible as compared 
with commercial devices of similar type and 
equal efficiency.—H. S. 





JULY, 1937 








tains a knot, the letter K may be marked after the 
length, or the letter X to indicate other imperfec- 
tions.—H. N. ROWLAND. 


—————— of little blue herons will enhance a garden lily pool, 
co +—}-—| especially if placed at the back near tall foliage. _ 
| 4 Cut the shapes from 1-in. stock, narrow the bills 
=> Wn somewhat, and use iron rods for the legs. The dia- 
mre y a a “So grams give the legs only as far as they are to show; 
s Lt a | they should be extended sufficiently to be fastened. 
| Ncee Ed | Mix a slaty blue for the body, wings, bill, and tail 
| ai | @ _ by adding black and perhaps some white to blue. Dark- 
——1. hh. en this color for the legs. Mix a purplish maroon for 
LL _| the head, neck, and crest by adding a small amount of 
\) blue and brown to red.—HAzet F. SHOWALTER. 


These herons will 
enhance the pool 
in your garden. 
The iron-rod legs 
are stuck in the 
ground or cement 
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BETTER LIGHT FOR DRAFTING 


DEQUATE lighting of a large draw- - ——_—__—————_ 
ing board or layout table, always 

difficult to obtain, is insured by the / 
light illustrated. All parts are standard | / \ / 
with the exception of an extension rod | 
and an adapter collar. The electric i i 
cord is of the type sold for converting 
old-style floor and table lamps into the ») 
modern inverted I.E.S. type. The globe bias 
holder fits the usual 6- or 8-in. globe, a 
and a standard shade may be _ pur- 
chased to fit either size. In the instal- 
lation shown, a 6-in. globe with a 100- 
watt lamp is used.—H. W. Ramsow. 
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Above: How the lamp, 
telephone extension 
arm and bracket, and 
the vertical rod are 
fastened to provide 
wide adjustability 


Left: With this ar- 
rangement, the light 
can be placed exact- 
ly where needed. The 
illuminated area _ is 
large with no glare 
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Unusual Flat Turnings 


ORNAMENT THIS 


Sewing Cabinet 


























Even the handle is turned, the waste portion being 
scroll-sawed away later to form a grip in the middle 








By D. A. PRICE 














NLAT turnings of unusual type mak | 


this Priscilla sewing cabinet a novel 


and instructive project for the ama- 














teur woodworket 
' 

Che two legs are turned at once trom Side and front views, and a detail showing how the ends are 
two pieces OF stog k ] 16 DY 2.4 by about grooved along each slanting edge to receive the sidepieces 
23 in., which are previously glued together 





with paper between and dressed to 2! in ; > 
wide The ends must be squared and — being band-sawed, may be mold- > \ 
punched on the split line in the exact cen- ed quickly by using a pattern o1 / 
ter so that the design, when turned, will template; otherwise they are ,,—{ 
be symmetrical. To prevent chipping. run — scraped, filed, and sanded to out- \ 
the lathe at high speed and use the point line. me," 
of the skew chisel to nick the corners Plywood or solid wood '% in. ( C 
where the round design runs into. thi thick is used for the body. Note a \ 
square. It is best to use the so-called that the center stretcher, of 34 Fons 4 
scraping’ method by 2'4-in. stock extends beyond \ 
Split the turned halves apart at the the body '4 in. after the ends ; \ 
paper line, cut a tenon on the lower end are notched. | 
and recess the upper end !4 In. to cleat The handle also may be turned 
the lids when raised. Round off as shown on the lathe as iNustrated and 
and bore for the handle tenons, the waste portion. scroll-sawed 
lia shape! is available, the feet, after away, 










Below Both legs are turned at once fr 
two pieces of stock glued up with paper be 


Completed 
\ 2 lid up to 
}. flat faces 


tween. They are afterwards separated on 
the paper line. Right: A foot is being 


shaper to match a wood pattern 
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one 
tray. The 
legs have a 


t design all in 
) harmony with out- 
kg gS line, as shown more clearly in 
P 7 / 
Leg-turning Detail the detail drawing at the left 
i 
” a a 
4 f 
4 T™ 
j _ 
: 
} , A. T 
| Y 


A pattern for half the handle. The end view shows the 


degree to which the edges of the flat stock rounded 
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RALPH G. WARING gives 





. UR troop is going to be mounted 
on bicycles for a lot of outing 
trips this summer,” said Scout 
Master Bradley. “We have 

just inspected the wheels, and some are in 

pretty bad shape. What we'd like to do is 
to paint them all a uniform color because 
that would make a snappy looking troop.” 

“A fine idea,” I agreed. “Just take 
some notes on this pad while I outline the 
est way to repaint bicycles. Let’s start 
with those that are badly scarred and 
lacking in paint.” 

While I talked, Bradley scribbled away 
industriously, and his notes were about as 
follows—a concise guide for anyone who 
has a bicycle to refinish: 

1. Remove wheels, overhaul bearings, 
make necessary repairs. Have any cracked 
joints welded. 

2. Scrub with _ trisodium-phosphate 
(soapless) washing powder—1 cup to 1 
val. hot water. Remove eve ry trace of oil, 
crease, and dirt. 

3. Sand to the bare metal with No. 
varnet waterproof sandpaper and water (or 
se ordinary garnet paper dry). For stub- 
orn spots, dip quarter-size sheets of the 
sandpaper in denatured alcohol. Use a 
flat, thick pad of No. 2 steel wool dipped 
in alcohol to remove the last traces of 
paint and grease. Wipe with rags; rewipe 
with clean cloths and alcohol. Do not 
touch frame again with hands, but handle 
with clean cotton gloves or clean rags. 
Hang frame on wire hooks convenient for 
painting. 

4. Brush on a coat of metal primer re- 
duced according to directions on can. Let 
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step-by-step instructions for 





Aluminum enamel is brushed on the cleaned, 
polished wheel with a careful drawing stroke 


dry overnight or until hard enough to sand 
with No. 6/0 paper, if necessary. Two 
coats may be required to get a smooth, 
level base. Use a soft bristle brush of the 
fitch or bear type. Use a circular stroke 
around the tubing, then a long and light 
stroke to tip off the work. Do not brush 
too much. 

If a bicycle has a few bare metal spots 
but otherwise is in good condition, the 
paint does not have to be removed. Pro- 
ceed as in operations 7 and 2, then sand 
the frame enamel smooth with No. O gar- 
net paper. Take pains to feather out the 
edges where the paint has been chipped off 








After the frames are scrubbed with 
a soapless washing powder, they are 
sanded to the bare metal and cleaned 
with steel wool and alcohol if in bad 
shape. Below: Applying metal primer 





e.. 


alcohol, but don’t take off any 
paint. Brush a coat of metal 
primer on all exposed metal, let 
dry hard, sand with No. 6/0 
paper, touch up again wherever 
necessary, and redry hard. 

A wheel in very good condi- 
tion merely requires to be cleaned 
with the  trisodium-phosphate 

solution and given a complete sanding 
with No. 6/0 waterproof paper and water 
to level off the surface and provide “tooth” 
for the new enamel coats. 

All three classes are now ready for the 
next step. First, however, you must buy 
a fast-drying, self-leveling, hard, tough 
enamel. The cost will be from seventy- 
five cents to a dollar a pint, but it will be 
worth it, since a pint of such high-grade 
enamel will be ample for two coats. Use 
the same soft bristle brush, but wash it 
absolutely clean in fresh turpentine. Do 
not wipe it dry with rags, but snap the 
brush towards the floor to remove thi 
turpentine. 

Wipe down the walls of the shop or 
workroom with damp cloths, wipe every 
ledge where dust may lodge, and mop the 
floor with hot water. Stir the enamel, if 
fresh, with a metal strip or a table knife; 
do not use wood or particles will spoil the 
enamel. Heat the room to 75 deg. F. The 
operations may then be resumed as fol- 
lows: 

5. Wipe frames carefully with a tack 
rag, either commercial or homemade (see 
P.S.M., Feb. 37, p. 81). 

6. Work the brush gently in a little 
enamel; wipe clean on the strike-wire of 
the cup; then dip in about /% in. and start 
to flow the enamel on the portions of the 
frame seen least of all. End with the parts 
that are most visible. Use as few strokes as 
possible. The brush stroke should be lifted 
from the work on a finished portion. Wipe 
out the brush on the strike-wire, and 
quickly and lightly tip off the still wet 
enamel by strok- (Continued on page 101) 


. ° \ ) 
. | | or scratched deeply. Wipe with 
1 1) tine O T a cloth slightly moistened with 

















Electric Ozone Generator 


PURIFIES AIR OF ROOM 


DEFLECTING STRIPS 
a> 








rs) 


The complete ozone generator fits into a con 


three principal parts—high-voltage transformer, 


= OW can I build an ozone gen- 
erator for purifying the air ot 
a room is a question readers 
sometimes ask. 

The most practical and economical 
method of producing ozone is by means ot 
silent high-voltage discharges from the 
secondary of a high-voltage transformer. 
This is the method used commercially 

The Transformer. An ordinary high- 
voltage radio transmitting transformer of 
1-kilowatt produ ing a secondary volt 
atisfactory. A 


age ot 5.000 volts will Lye p d 
Irom amateu 


new one costs about S2 
radio supply houses, and secondhand ones 
are occasionally available from old “ham 
radio experimenters Neon sign trans 


+} 


formers are excellent for the purpose 
They may be obtained new for about $1 
and there are plenty of them to be had 


econdhand. The one I used has a second 


ary voltage of 7,500, and in an experiment 
al set-up it proved just as good as_ the 


other transformer 


\ suggested arrangement is given in the 


drawings for an outfit using the k.w 
transformer because this involves” the 
more complicated problem It a neon 


transformer is substituted, the condensers 
be used. The se 
milliamperes, 
and the secondary is already grounded to 
the frame The transformer is merely 
connected to the 110-volt line and the 


and ground need not 
ondary current is only 


sC4 ondary le ads to the ele trodes 

Oconee General Coppel electrode 
plates, insulators, and glass dielectric 
plates are mounted as shown at the right 
The spacing is adjusted to suit the length 
the glass plate that 
serves as an insulating barrier between the 
two electrodes be Ing placed in the center. 

Each of the two generating units re- 
quires a good quality, thin glass plate 5 by 

in., such as can be obtained by removing 
the emulsion from a glass photographic 


of the insulators 


ie f 
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paratively small cabinet. There are 


GENERATOR FRAME 
tT -~ 





MOTOR 


+ REAR VIEW OF CABINET 
WITH BACK REMOVED 


generating device, and small fan 
by 
KE. A. REROUCHA 


plate. On opposite sides of each plate are 
the 3 by 4-in. electrodes, of 28-gauge cop 
per. These are soldered at the center to 
the ends of the threaded brass rods and 
also to the nuts. The cross supports, of 
hard panel composition, should be so 
placed that the copper plates are pressed 
firmly against the glass plates. The edges 
of the coppel plates are stuck to the sur 
face of the glass with cellulose tape, the 
copper being accurately centered on the 
glass. 

High-tension, rubber-covered ignition 
cable is used to make the connections b« 
tween plates and transformer terminals, a 
single length being used 
Irom. one plate to the 
other and to the termi- 


a_f 


’ hi were 








cleats. Keep each of them as far as pos- 
sible from the opposite transformer ter- 
minal lead and electrode and from the low- 
voltage wires of the primary circuit. The 
primary circuit to the transformer, switch, 
and fan is wired with No. 14 house wire 
supported on porcelain cleats 

Assembly. Mount the parts in a suit- 
able cabinet as shown in the general as- 
sembly drawings. The deflecting strips 
are ¥g by 114-in. plywood set in slots. Two 
turns of rubber from an old inner tube are 
wrapped around the motor before fasten- 
ing the metal clamp. It pays to set the 
transformer on rubber cushions to elimi- 
nate as much of the hum as possible. The 
fan should be placed as far back as pos- 
sible. (Continued on page 97) 
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nals. Use brass washers 

mn each side of the cable / 
and tighten the nuts se- 
curely so prevent dis- 
connection of the cables 
and a possible serious 
short circuit 
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Front and top views of the generator and an end view drawn to a 

















S WHITTLING IS A FINE SUMMER HOBBY IF YOU USE OUR SPECIAL KITS. SEE PAGE 17. 


larger scale. There are two identical units in the generator, each 
consisting of two copper. electrodes separated by a thin glass plate 
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TRICK LETTER BUZZES 
WHEN UNFOLDED 


A FOLDED sheet of letter paper labeled 
“instructions” and fastened with a paper 
clip was handed me recently at a party. 
As I removed the clip and unfolded the 
letter, a rapid buzzing sound like that of 
an angry insect made me jump. 

The buzzing mechanism, I found, con- 
sisted of two fine wire hooks, fastened 
down as shown by a strip of paper, which 
had been pasted across the sheet. Two 
rubber bands were held by the wire hooks, 
and a wire ring, which joined the bands 
in the center, had been twisted a number 
of times before folding the paper.—B. K. 





How the buzzer is made. The wire ring is 
twisted many times before folding the paper 


Finger-tip Control for Shifting the Belt of a Lathe 


ITH only a slight movement of the 

hand, it is possible to shift the belt of 
a lathe from tight to loose pulley and back 
again if the control lever is arranged as 
shown so that it projects to the front of 
the lathe. As _ the 
lathe is usually set 
up in front of a wall, 
the tight-and-loose 
pulley countershaft 
may be mounted on 
the wall; otherwise 
a bracket or frame 
may be constructed 
at the rear of the 
lathe. 

The motor is con- 
veniently placed on 
the bench-leg braces, 
but may be mount- 
ed at any desired 
point in line with the 
countershaft pulley. 
The belt-shift lever 


RILY,. 1937 GOOD BLUEPRINTS WILL HELP YOU 


HOLDING CELLAR 


OvutTsipE cellar doors of the type illus- 
trated may be held in a vertical position 
when open by the simple method illustrat- 
ed. As each door is closed, the lever is 
swung nearly parallel to the edge, and the 








N BOLTING together a workbench, the time 
required to cut the usual oblong holes from 
the inside face of the stringers for imbedding the 
nut and washer of each bolt can be saved by 


making the joints as shown. 
A piece of round hardwood about 1% 


hole is continued on through it. 


When the bolt is put in place, the metal 
washer under the nut has a flat contact surface 
over its entire area, and the tension of the bolt , FS r 
is distributed to the end grain of the stringer by —_Botted in this way, the bench is rigid 


the hardwood piece.—Oscar SCHUWENDT, 


is pivoted on a lag screw set into a wood- 
en block fastened to the rear of the lathe 
bench, and it runs back as shown to con- 
nect with the finger rod of the counter- 
shaft.—G. F. LAMPKIN. 








in. in 
diameter is ripped through the center to form 
two half-round pieces. An expansion bit is then 
set to make a hole of the same diameter, and 
each hole is bored nearly through the stringer. 
The bolt hole is bored through the leg and into 
the end of the stringer until it enters the large 
hole. A piece of the half-round stock is cut off, 
equal in length to the depth of the large hole, 
and held temporarily in position until the bolt 


BUILD BETTER PROJECTS. SEE PAGE 106. 79 









TRAPDOORS OPEN 


end of the lever is caught under the small 
wooden dog shown, which is actuated by 
a spring. A long coil spring holds the 
lever in position whenever the door is 
opened.—A. J. VIKEN. 



















































The doors are kept open 
in a vertical position 
without the use of any 
ugly exterior supports, 
such as posts or brackets 








enough to support power-driven machines 
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The handle of the lever projects in front, 
where it may be reached by moving the hand 
only a short way from the carriage controls 
The dimensions are for a small 9-in, lathe 





Broomstick Craftwork and 


stick habit. First, you plan some- 

thing that requires a spindle re- 
sembling a broomstick; then, before 
you know it, almost every project will 
need a dash of broomstick to make 
it just right. 

Broomsticks combine the qualities 
of strength, even grain, easy worka- 
bility, and good seasoning. Many of 
them are not perfectly round, but 
they can be centered in the lathe, 
made round, and given whatever ad- 
ditional shaping may be desired. 

Drilling through center. Swing the 
table of your drill press so that the 
bit does not strike it at the center 
hole. Drill through the table, and 
tap the hole so that a machine bolt 
can be screwed into it from below. 
Grind a point on the bolt and screw 
it into place so that it projects about 
Y in. above the table. Align the 
point of the bit and the point of the 
bolt, and set the depth gauge to a 
position just past the halfway point 
on the piece to be drilled. 

Find the center at each end of the 
broomstick with a center finder, and 
mark with a punch. Place the piece 
in the drill press with one punch 
mark on the point of the bolt, and 
start the drill at the punch mark on 
the ether end, grasping the broom- 
stick tightly as it is being drilled. 
The capacity of your drill press will 
be twice the length of your drill. 

This drilling operation is required 
to make beads, carroms, lamps, and 
many other articles. 

Broomstick projects. The ash tray 
and panel-door decoration show how 
broomsticks may be adapted to -mod- 
ern trends in design. The cane is 
formed by holding the stick firmly 
against a sanding drum, after first 
locating and marking the positions. 


[': GROWS on you—the broom- 
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The ever-useful 
broomstick lends 
itself to count- 
less prejects of 
the type sketched. 
Left: A whatnot 


Below: Turning 
one piece in a 
chess set made 
entirely from 
broom handles 
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In making the wastebasket, 
drill and mortise about thirty 
pieces of broomstick 12 or 14 in. 
long, as shown. Thread strong 
cord through the holes. In the 
top row of holes, thread a child’s 
wooden bead in each space be- 
tween the sticks. Bring the ends 
together, thread through the first 
stick again, draw tight, and meas- 
ure the diameter across the 
small end to determine the prop- 
er size to which to saw the bot- 





The kneb is turned in a centering chuck, 

Checkers may be sawed from a broomstick, 
sanded, Stained, and polished. Carroms may 
also be sawed if first the crowned edges are 
turned in the lathe and the center is drilled 
out. Hard maple broomsticks make excellent 
stock on which to exert your craftsmanship in 
making chessmen. 


tom piece. Insert bottom and tie, 
as detailed. 

A few other self-explaining projects are 
illustrated, and the field seems without 
limit. Wooden buttons are now the style, 
and broomsticks give you a source of sup- 
ply. Handy little knobs and handles, pic- 
ture frames, trousers hangers, doll beds 
and cradles, and many other items may 
be made.—Frep A. BEearp. 
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Other Short-Order N ovelties 


SMALL LAMP SERVES DOUBLE PURPOSE 


DESIGNED to stand on a 
desk or hang on the wall, 
this attractive lamp serves two 
purposes. Use mahogany, wal- 
nut, or other cabinet wood for 
the base, which is 54 by 234 by 
5 in., and the turned piece, 
which is made from a block 
134 in, square and 3% in. long. 
Bore a hole through the latter, 
drive a dowel in each end, and 
turn and sand the piece. Re- 
move the dowels and insert a 
piece of %-in. pipe 334 in. long 
and threaded at both ends. 

A piece of strap iron 1/16 by 


Side and end views of the lamp as it appears in its 


PP ts ° ; 
yg i. and 16 in. long IS Te- normal position for use on desk, table, or night stand 


quired for the main metal 

frame, and a similar piece 414 

in. long for the crosspiece. Drill a 3¢-in. 
hole in the center of the shorter piece, and 
5/32-in. holes for machine screws; then 
bend the pieces as shown and assemble. 
Finish the wood with stain and varnish 


or with clear lacquer. Use black enamel 
or lacquer on the metal parts. Sand light- 
ly with 4/0 or finer sandpaper. The final 
step is to attach the cord and add the bulb 
and a small shade.—W. W. Scortt. 


UNIQUE BOOK ENDS WIN $50 PRIZE 


prROM materials- costing less than a 
dollar, these novelty book ends can 
be made in an evening, except for the 
painting and finishing. They come apart 
as shown below so that cigarettes can be 
stored in one end and a lighter in the 
other. The project was submitted by the 
Premier Homeworkshop Club, of Chicago, 
Ill., in a recent contest of the National 
Homeworkshop Guild and won the $50 
first prize (see page 82). 

To make the book ends, you need 1 
sq. ft. of 34-in. mahogany for the backs 
and bottoms, 1 piece of any 34-in. wood 
about 7 by 7 in. for the two figures, a 6- 
in. piece of “2 by 4” for the “docks,” a 
\%-in. dowel 12 in. long, 4 in. of ™%-in. 
dowel, six 1%-in. screws, two ¥-in. 


screws, eight 1)4-in. finishing nails, 
and fourteen ¥4-in. finishing nails. 

Lay out a full-size pattern of the 
fisherman and jig-saw two figures. 
Shape the outside of the “docks” 
while they are in a single length; 
then cut the block in half and drill 
four holes more than halfway 
through each for the registering 
dowels. One block can then be 
sawed out to hold cigarettes, and the 
other bored and chiseled or sawed 
out to receive whatever type of 
lighter is to be used. Finally each 
piece is sawed apart to form the 
upper and lower section. 

The remainder of the construction 
is made clear in the drawings. 


Lazily reeling in their catch, the twin fishermen give 
a gay and amusing air to the book ends. Lift them, and 
you find cigarettes hidden in the ‘“‘dock” on one side, 
while a small pocket lighter is kept handy in the other 


*® 
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A slanting hole is drilled 
part way into the back of 
the base near one end so 
that the lamp may be hung 


dy FINISHING 
NAILS 


'y SCREW eas 
4x2 x 23, 


¥ MAHOGANY 








A pattern for laying out 
and painting the fisher- 
men and, above, how book 
ends and “‘docks”’ are made 








NTRIES submitted in the recent 


National Homeworkshop Guild 
contest sponsored by PopuLar 


ScreNcE MontTHLY (see P.S.M., 
Dec. ’36, p. 67) showed a consistently 
high standard of craftsmanship. First prize 
was won by the Premier Homeworkshop 
Club, Chicago, Ill., for a pair of novelty 
book ends described in detail elsewhere in 
this issue. Drawings and photographs of 
the other winning projects will be given 
in succeeding issues. 

To be eligible, each project had to be 
made within three hours, not including 
time for gluing or finishing, and from ma- 
terial, costing one dollar or less. Because 
of the ingenuity and fine workmanship 
displayed, the judges awarded a special 
sterling silver medal in addition to the 
seven announced prizes and gave honor- 
able mention to fourteen clubs. Many 
types of home workshop activities were 
represented, including woodworking, metal 
working, wrought-iron work, model mak- 
ing, and leathercraft. 

The announcement of the contest last 
December resulted in several new clubs 
being formed, and two or three of these 
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ight Guild Clubs 
Win Prizes 




























sueceeded in gaining honorable mention 
for their entries. The Guild recognizes 
as a club any group of five or more persons 
at least sixteen years old who will hold 
meetings at least once a month and agree 
to abide by the Guild’s simple rules. No 
charge is made for any of the Guild’s 
services, 

“The home workshop movement is not, 
and shall not be, a selfish hobby,” is the 
slogan adopted by the Jacksonville ( Fla.) 
Homeworkshop Club, and the members at- 
tribute the club’s growth and success to it. 
Recently a member discovered that Negro 
boys at a detention camp were without 
any equipment to keep their minds oc- 
cupied. It was found that their director 
had been a manual training instructor and 
could help the boys if he had tools. A. P. 
Meredith, president, issued a call for dona- 
tions of tools, and the results were most 
satisfactory because not only hand tools 
but power equipment were sent in. Lum- 
ber companies assisted by supplying scrap 
lumber. 

The club has already started work on 
articles to be auctioned next Christmas 
for the bene- (Continued on page 98) 








Three-hour project contest 
brings out wide variety of 
fine craftwork. .. All entries 
had to be of original design 
and made from raw materials 


costing less than one dollar 


Judges examine 
some of the en- 
tries submitted 
by Guild clubs 















WINNERS 


In Three-Hour Project 
Contest 


FIRST PRIZE, $50 


Premier Homeworkshop Club, Chicago, Ill., 
for pair of novelty book ends. 


SECOND PRIZE, $25 
Edmundston (N. B., Canada) Hobbyists, 
for tie rack. 


THIRD PRIZE, $15 
New Bedford (Mass.) Woodcraft Club, for 
playing-cards box. 


FOURTH PRIZE, $10 
Fairmont (W. Va.) Homecraft Club, for ash 
: tray. 
FIFTH PRIZE, A PLAQUE 


Le Roy (N. Y.) Homeworkshop Club, for 
wooden bow! inlaid with lead. 


SIXTH PRIZE, A PLAQUE 


Billings (Mont.) Homeworkshop, for leath- 
er name plate. 


SEVENTH PRIZE, A PLAQUE 
Capital Homecraft Club,Washington,D.C., 
for bathroom stool. 


SPECIAL CRAFTWORK MEDAL 
Fargo (N. Dak.) Homecraft Guild, for in- 
laid walking cane. 


HONORABLE MENTION 
Bison Homeworkshop Club, Buffalo, N.Y.; 
Brockton (Mass.) Homecraft Club; Club des 
Artisans Amateurs, Trois Rivieres, P Q., Can- 
ada; Erie (Pa.) Homeworkshop Guild; Home- 
craft and Modelmaker’s Guild, Richmond, 
Va.; Homeworkshop Club of Meridian, N: 
Y.; Hyattsville (Md.) Woodworking Club; 
Mexico (Mo.) Homeworkshop Club; Nampa ; 
(Idaho) Homecraft Guild; Peekskill (N.Y.) ¢ 
Homeworkshop Club; Pittsfield (Me.) Crafts 
men’s Homeworkshop Club; Rockford (Ill.) \. 
Homecraft Club; Southside Homeworkshop | 
Club, Argo, Ill.; Wood-Ridge (N. J.) Home- L 
i 
i 








workshop Club. 
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Solid Scale Model of the Famous Hawks Racing Plane 


DONALD V 
CLARK 





ECAUSE it is equipped with 
complete flight and engine 
instruments and an _ auto- 
matic pilot, the latest Frank 

Hawks speed plane Time Flies is 
known as the world’s “biggest little 
ship.” It has the dependability of a 
modern transport plane and a maximum 
speed of 375 m.p.h.—a record-breaking 
combination. 

Time Flies is a semi low-wing cantilever 
monoplane designed by Hawks and How- 
ell Miller. The specifications are: Span, 
31 ft.; length, 22 ft.; height, 8 ft. 6 in.; 
wing area, 160 sq. ft.; cruising speed, 340 
m.p.h.; landing speed (with flaps), 65-68 
m.p.h.; rate of climb, 7,000 ft. per minute; 








cruising range, 1,700 miles; engine, twin 
Wasp, 1,150 h.p. 

The model is built to our customary 
scale of 34 in. equals 1 ft. The landing 
gear folds into the wings and fuselage as 
on the real ship. By tilting the gear out- 
ward a bit, strut D can be released, and 
this will allow the wheel and mount to 
swing into its pocket, where it is held by 
friction. The struts can be made of soft 
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-#!suor ToTaKe]! “METAL 


WING FLAPS, THIN 
TAG BOARD GLUED ON}! 


| STRUT"D 


wire. Small nails or pin points serve as 
the fulcrums or pivot points. 

The real plane has a movable wind- 
shield that is raised or lowered with the 
seat by means of a hydraulic jack. It is 
raised for a take-off or landing, lowered 
for flying. 

The entire plane is painted cream color, 
with black windows, cowl recess, tires, 
hinge lines, and markings. 
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Zz 
|__-LANDING-GEAR 
(~~ POCKET 





FUSELAGE BLANK 
4 5/g"« 4 Yg"x 71" 





Three views of the assembled model and details of the principal parts. Mr. Clark recommends clear white pine for making the fuselage and wings 
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This stove canopy rids a trailer of most cooking odors and gas fumes. When 
the main doors are closed and the “‘oven” opened, it becomes an efficient heater 


VERY amateur trailer builder in- 
corporates into his home on wheels 
various inexpensive conveniences 
to make it more livable and com- 

fortable. Many ideas for fitténgs and ac- 
cessories were submitted in our recent 
trailer contest, and here are seven sug- 
gestions that won prizes*: 

Stove Canopy. The canopy illustrated, 
according to its designer, Harold P. Ryk- 
ken, will get rid of most of the cooking 
odors and gas fumes from the trailer 
stove, and when the weather is chilly, it 
can easily be converted into a heater. 
The material is 26-gauge galvanized 
or black iron. 

To use as a heater, the front shutter 
is slipped into the side channels and 
then up into the upper channel. The 
Q-in. tube near the top of the canopy 
is for additional heating surface and 
can be used for warming small dishes 
when the “oven” doors are closed. Ii 
this feature is omitted, some expense 
may be saved and the canopy will gain 
slightly in efficiency, but more than 
5 sq. ft. of heating surface is lost. The 
vent should run straight up, and the 
collar may have to be placed off center 
in order to avoid a ceiling joist. Install 
a 6-in. damper in the collar and a 
ventilator on the roof. In most cases 
the canopy will.have to be made in a 
sheet-metal shop, 

Water System and Sink. Water 
tanks built in trailers are often hard to 
clean, so Charles A. Prescott devised 
the sanitary and inexpensive gravity 
water system and sink shown. Obtain 
an older type oil-stove reservoir that 





*For complete list of prize winners, see P.S.M., 
May °37, p. 87. 
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An enamel dishpan serves as a sink, and the 
water is carried in an easily cleaned bottle 
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will fit into the corner. Use 
it as a pattern, and attach 
a \% by %-in. round piece 
of wood on the bottom; 
then have a bronze casting 
made. Drill and tap the bottom piece for 
a \4-in. pipe, but be careful not to driil 
through into the reservoir. Screw the 
flange at the other end to the table as 
shown so that the pipe supports the 3-gal. 
bottle. Locate center of reservoir; then 
drill and tap for 3-in. fittings for copper 
tubing to supply water to the sink faucet. 
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JOINTS 
(ENLARGED VIEWS) 





There is usually a 
hole on the back of INSIDE OF 
the reservoir. Make a ‘Soon 
small bracket with a 
stud to fit the hole 
and fasten to the cor- 
ner of the trailer with 
screws. Place a metal 
strap around the bot- 
tle and fasten to the 
trailer. 

The sink consists of 
an enamel oblong dish- 
pan about 5 by 11% 
by 16 in. Drill the bot-. 
tom for a 2-in. sink 
strainer, which usual- 
ly comes complete 
with washer, flanges, and nut. Attach a 
brass tube from the strainer through the 
trailer floor. Chromium plating of all 
metal parts adds to the attractiveness of 
the installation. 

Door Pocket. Made with a strap-iron 
frame covered with imitation leather to 

match the finish of the 
interior, the roomy 
pocket shown has been 
used satisfactorily as a 
laundry container on 
the doors of several 
trailers, according to 
Kenneth Murray. Scl- 
der hinges to the bottom 
of the frame, attaching 
them to the lower part 
of the inside of the 
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: DOOR POCKET 
OPENS TO RECEIVE 
LAUNDRY, ETC. 


A hold-all pocket 
for a trailer door 
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TO BED PANEL 
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ba at: COMPARTMENT 


Suggested arrangement for a bed. The table can be folded flat 
and the bed tipped down, where it is held securely with catches 


trailer door as shown on preceding page. 

Bedding Arrangement. When the trailer 
is small and space is limited, it may be 
possible to work out a table and bed ar- 
rangement such as that used by John Wells 
and shown in the drawings above. The 
box spring or mattress is attached on the 
bottom to plywood, or whatever type of 
panel board was used on the inside of the 
trailer, and fastened to each breakfast- 
seat box with hinges so it can be let down 
to lie flat on the seat cushions. Bedding 
is fastened to the mattress with large 
safety pins. When the bed is swung into 
the storage space, the table can be brought 
down into position. 

Socket Adapter. A. P. Fletcher won a 
prize with a homemade socket adapter 
that enables both 6- and 110-volt bulbs to 
be used in the 110-volt electric sockets so 
that the trailer needs only one set of wir- 
ing for city electric current and storage 
battery current from the car. 

The base of a burned-out bulb, a bat- 
tery bulb socket, two short pieces of 18- 
gauge bare copper wire, sealing wax, and 
solder are the materials needed. Break 
away all the glass from the base except the 
lower part C, which is held by sealing wax. 
Drill a 3/32-in. diameter hole B through 
the contact disk, off center about % in. 
so that the curled flanges which hold the 
disk in place are not cut away. Secure 
the center wire D in place by the set screw 
of the 6-volt bulb socket, and solder the 
wire A to the outer shell. Place the socket 
into the screw base as nearly central as 
possible, and solder the wires at B and E. 
Warm the entire assembly and pour seal- 
ing wax into the space between the 6-volt 
socket and the screw base. 

Trailer Jack. With ma- 
terials costing less than 
a dollar, D. C. Marshall 
built a rolling adjustable 
jack—a necessary acces- 
sory for almost every 
trailer. The materials 
needed are a pipe tee, 
two pipe plugs, a long 
nipple, a pipe cap, two 
iron wheels such as are 
used on hand trucks, and 
a screw. A bench screw 
or one from an old organ 
stool will serve. 





EXTRA STORAGE “NS DINETTE seats 7 
WITH STORAGE BENEATH 






A 6-volt adapter that can be 
screwed in a 110-volt socket 


If a bench screw is used, take 
off the tee on the end and, if nec- 
essary, cut off the other end to 
get the proper length. Take the 
threaded bushing and fit a flat 
piece of bar steel to it with rivets 
through the screw holes on the 
bushing. It should be about 8 
in. long so it will make an easily 
turned handle. Fit a piece of 
wood on the top side of this steel 
to give it enough thickness for a 
handle. Drill a hole through the 
center of the steel plate so the 
screw will pass through freely. 

A hole of the same size is 
bored through the center of the 
pipe cap, and then the pipe fit- 
tings are assembled as shown in 
the drawing. The pipe should be 
at least 1% in. or larger for 
heavy trailers. To prevent the 
screw from wabbling about in 
the nipple, make a lining, which can be a 
smaller piece of pipe or a piece of wood 
turned to fit inside the pipe and with a 
hole bored lengthwise through the center. 

The square ends of the pipe plugs are 
sawed off after they are in place, and 
holes drilled through each for the axle. 
The latter consists of a piece of steel 
shafting with a hole in each end for a 
cotter key. A washer on each side of the 

wheel will allow it to turn 


i 4 SIX-VOLT more easily 

i le SOCKET ——e 

a A socket is attached to 
SEALING the trailer frame near the 


front to fit the top end of 
BASE OF the jack screw. The handle 
for pulling the trailer up to 
the car when ready to hitch 
has two prongs, which must 
be strong enough not to 
bend. They are riveted or 
welded to the handle or 
tongue. The tongue is at- 
tached by hooking these 
prongs over the ends of the 
tee so that the center part 





ADAPTER 


Seven Prize-Winning Ideas for Accessories 
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That Are Inexpensive to Make and Install 





Except when used, 
the bed is hidden 
the wall 
panel, which is 
hinged to the top 
of the table seats 


behind 








































Homemade jack mounted on 
wheels. The top fits into a 
socket on the trailer frame 


of the tongue rests against the upright 
branch of the tee. 

Combination Screen and Window. If the 
trailer has a rounded roof and auto-type 
windows are installed, it is possible in 
some trailers to attach the screen to the 
top of the window as shown. Fred W. 
Vogel points out that there are many ad- 
vantages to such a combination. 
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IT AND FASTEN- 
£D 10 GLASS 

















An auto-type window combined with a screen, 
which slides up around the curve of the roof 
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FOR only two dollars you can build this 
compact table-cabinet for an eiectric 
mixer and all its accessories. 

The height of the table should be made 
to suit the housewife, and the cabinet 
should be large enough to receive the 
mixer bowls, juice extractors, and the like. 
The cabinet illustrated was made 33 in. 
high with a top 18 in. square. When the 
leaf is raised, the top becomes 18 by 27 in. 
and provides additional working space. 

The following material was used: a 
board 7% by 9 in. by 9 ft. of clear pine 
for the top, sides, door, and leaf; 12 ft. 





ANCHOR FOR TYING UP PET 


THE most comfortable spot in the yard can be not remove too much 


chosen for tying up a pet cat or dog with this 
movable weight or anchor. A ring bolt is inserted 
through a hole in the bottom of an old tin pan, 
a nut and washer are added, and the pan is filled 
with concrete. Later, the tin is ripped off. To 
prevent the leash from winding on the bolt, a the illustration at the 


swivel is bent from heavy wire.—A. J. V. 
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DOWELED TOGETHER 





SECTION 





SSy 
SY 


of 1%4-in. square stock for the legs; and 
a plywood panel 12 in. square for the 
bottom of the cabinet. Six 1-in. angle 
brackets hold the top down. Four hinges 
are needed for the door and the leaf. A 
friction catch and a knob for the door, 
and a snap-bracket type of table-leaf sup- 
port complete the list of materials. If a 
suitable leaf support cannot easily be ob- 
tained, a wooden slide may be used as 
shown in the drawing. 


TOP MADE OF TWO PIECES 


STRAP FASTENS 
UNDER TOP 


34 SQ. SCREWED TO SIDES — 





Combined Table az¢ Cabinet fr Electric Mixer 
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TAPERED 











The entire piece should be finished to -—'8—~-—'6—~— 18 ——~ 12+ 12 12+ 10+ 


match whatever other furniture is in the 
kitchen.—MICHELE DESANTIS. 


Any floor covering of 
the linoleum type, if not 
properly cemented down, 
is likely to expand after 
a time and cause the 
joints to buckle up. In- 
stead of attempting to 
trim the edges with a 
knife, use a small, sharp 
block plane, which will 


material at once. With 
this method, the floor 
covering may be fitted 
very easily and quickly 
by anyone, as shown in 


right.—R. O. LIssAMAN. 





| Tor i TOP 


' LEAF | SIDE! SIDE: BACK Door] 





ALL PARTS CUT FROM 9" BOARD 


FLOOR COVERING TRIMMED WITH PLANE 





To safeguard against cutting off too much material, 
a small plane is used when fitting edges of linoleum 
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The welding trans- 
former. All the six 
coils are in place, 
and the remaining 
core laminations 
are being inserted 


NCE the transformer for your 
plug-in arc-welding outfit has 
been wound as described last 
month (P.S.M., June ’37, p. 69), 

the remainder of the work is comparatively 

simple. It is necessary to mount the trans- 
former, make the connections, and provide 
a reactance coil for regulating the output. 

Four pieces of 14-in. angle iron, 12 in. 
long, and four 34-in. tie rods are required 
to clamp the core of the transformer. The 
length of the rods will depend upon the 
thickness of the top board of the trans- 
former, but should not exceed 9 in. A wood 
or fiber top, which may be from % to 1 
in. thick, should be used to protect the 
terminals from short circuits. 

Provide wood spacers between the angle 
irons and clamp together over the core 
ends, as shown in the drawing marked Fig. 
5 in last month’s article. Make terminal 
strips to fit over the tie bolts, with ter- 
minal screws as indicated in the same 
drawing and illustrated in three photo- 
graphs on this page. Four 14-in. brass ma- 
chine screws will be required for the pri- 
mary terminals, and eight for the second- 
ary terminals. 

The secondary terminals are in two 
groups, with the four terminals of each 
group bridged together with strips of No. 
20 gauge copper, 34 in. wide. The leads 
from the secondary coils should be ar- 
ranged in two groups, the starting leads 
in one group and the end leads in the other. 
Connect the starting leads to the terminal 
screws marked 1 on the diagram of con- 
nections (Fig. 4, last month), and the 
end leads to the terminal screws marked 2. 

The primary coils are connected exactly 
as shown in Fig. 4 because that arrange- 
ment enables the coils to be connected in 
parallel for 110 volts or in series for 220 
volts. It is essential that the coils be 
placed on the core so that their windings 
are in the proper direction and that they 
be connected as indicated, otherwise the 
currents flowing in the coils will not be 
in opposition and the transformer will 
not function. 

If the builder is in doubt as to the cor- 
rectness of his connections, he may make 
the simple test shown in Fig. 6. With the 
secondary coils connected in parallel, no 
current will flow between similar ends of 
the coils. due to the fact that the current 
flows to. or from the terminals of all coils 
at the same instant. Where the connections 
Of a coil are reversed, current will flow 
from one coil into another because the 
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Fig.8 


The complete reactance coil, which 
is tapped every twenty-five turns 


















NEW PLUG-IN 


Arc -Welding 


Outfit 


How to mount the transformer and make a 
reactance coil for regulating the output 


150 TURNS NO-8 DC.C 
MAGNET WIRE TAPPED 
SS EVERY 25 
~ TURNS 



















SINGLE WIRE 
TO TERMINAL 


TWIST WIRES AND SOLDER 


REMOVE INSULATION 
AGOVE TAPE LINE 


TAPE START OF LEAD 


FiGg.9 


current set up in one coil is in the oppo- 
site direction, with respect to the ter- 
minals, to the current set up in the other 
coil. 

To test the coil connections, leave the 
ends of the secondary coils free and con- 
nect one primary to a 110-volt line. Con- 
nect a lamp to the starting leads of two 
coils, and touch the remaining two leads 
together. If the lamp fails to light, the 
leads are correct and may be connected 
to the proper terminals. If the lamp lights, 
it indicates that a starting and an end 
lead have been reversed. 

On an incorrect. connection the com- 





















ate bined voltage of 
SEC + LAMP two coils, or 140 
, , ° 

coil _}. volts, will flow 

ar , i (Continued on 
O TEST, 

 eeees TOUCH THESE page 100) 

ome TO- 

sec. $ > — The reactance coil and 

CoOL —o os a method of testing 

Figb the transformer wind- 

g. ings are shown at left 





At top: Secondary terminal strip of the transformer. 
Center: Primary terminal strip as connected for 110 
volts. Bottom: For 220 volts. Left: Making a splice 
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A cut-out metal sign backed with ground 

glass, and seven other equally novel ideas 
S decorative modern signs are 

given in the accompanying il- 
lustrations. 

Signs in brass and copper like the 
one above lettered “Casa Reposado” 
can be adapted to a wide range of 
uses. The lettering is cut with a 
cold chisel in sheet copper, the work 
being laid flat on an upended block 
of hardwood. 

A sure-fire attention getter for 
anything nautical is a large wooden 
anchor in aluminum finish on a 
white post, surmounted by a ship’s 
lantern. Another idea for the shore 
or wherever the sea is to be sug- 
gested is to use a _ conventional 
wooden sign but form the letters 


from bits of cotton rope. 
The puppy sign in 


UGGESTIONS for a variety of 


the upper 


right-hand corner is merely a ply- 
wood silhouette rabbeted into a 2 
by 6-in. plank and mounted on a 
7-ft. post. The chef also is a sil- 
houette, painted the same on both 
sides. The menu card slips between 
glass panes in a frame.—HI SIBLey. 
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Picturesque Signs 


DESIGNED TO CATCH THE EYE 


PUPPIES — THIET: 


WHITE AND TAN 
PUPPY 
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BOTTLE-HOLDING RACK FOR BABIES 


A BOTTLE holder like that illustrated 
simplifies the feeding of babies, par- 
ticularly twins or triplets. For twins, 
the shelf should be about 30 in. long. 
It is 3% in, wide and supported at an 
angle by two end pieces that are 10 in. 
high at the highest point. The spread 
of the legs is 8 in. Two slots are cut 
into the front edge of the shelf to 
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receive the rubber band for each bottle, ; 
and a long thumb tack is driven through F 
the band from the underside of the wood. 7 
Use wood about 34 in, thick for al " 
parts and sand it very thoroughly. Paint- P 
ing or varnishing is not necessary. r 
The idea also can be employed for one ( 
baby simply by decreasing the length oi 2 
the shelf—Joun C. MICHALEK. L 
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HE rigging is all that remains 

to complete our model of the 

brig Malek Adhel, which has 

been the subject of four pre- 
vious articles in this series (P.S.M., Mar. 
to June, 37). Four sizes of black standing 
/ rigging and three sizes of light brown or 
natural color running gear are required 
(see list, Mar. ’37, p. 80). 

Shrouds. Stretch the cord well. Pass 
end around masthead. Seize a deadeye in 
one end. Pass a lanyard of thin cord to 
bring the deadeye not quite down to posi- 





CS 

ave tion. Stretch the shroud. Seize in the 
other deadeye. Pass its lanyard and bring 
down both together. Then seize the pair 
of shrouds together under the top. 

| The lanyards start with a knot at the 
hole in the deadeye facing the left eye 

‘ttle. as a sailor would look from inboard out. 

sagh Reeve them through the other holes and 

ood. fasten with a hitch around the collar of 

— the shroud. 

atet . All shrouds require sheer poles across 
them to prevent deadeyes from twisting; 

bee they are stiff wire, seized on. Ratlines 

‘or (steps) are fine mercerized sewing cotton 
or silk, clove-hitched % in. apart to lie 
horizontal. Put ratlines also on futtock 

ILY 


WE WORK ALOFT 
on our 


Brig , 
Model | 


and complete { 
the rigging 


A close-up, looking forward, of mainmast, lower yard, and spanker 
gaff. It also shows the tops and the deadeyes of the topmast shrouds 

















Captain McCann puts the finishing touches on the Malek Adhel. She 
was an American brig and flew the ensign of 1840 with twenty-six stars 











By 
Capt. E. ARMITAGE 
McCANN 


shrouds, from lowermast to mast top. 

Forestay is double, goes around mast 
and under forward crosstrees. Hearts -are 
seized to the ends and are drawn with 
lanyards to others bolted to the knight- 
heads. 

Mainstay is similar but comes to bolts 
in deck just abaft the fore hatch. Both 
are seized together under the tops. 

Bowsprit. Ship it to lie on the stem 
with its heel in the bitts. Pass the gam- 
moning (lashing) tightly to hold it down. 
Shrouds on either side are chain. Fasten 
their inner ends to bolts at deck level 
under catheads; outer ends to deadeyes. 
Tighten with lanyards to deadeyes fas- 
tened to bowsprit. Bobstay also is chain 
—from a bolt in stem to deadeye under 
bowsprit. Ship the cap, reeve jib boom 
through it, and lash. Ship dolphin striker. 
To its end seize the bight (middle) of a 
small chain, long enough nearly to reach 


















the catheads. Use another single piece of 
chain to reach the boom end. Fasten it 
there with small wire. Draw the other 
part (back ropes) tightly to inner bolts 
on catheads with thimbles and lanyards. 
Fasten bight of a rope to the boom end; 
bring it back similarly, direct to middle 
bolt on catheads. 

Topmasts. Place with fids to prevent 
sliding down. Set crosstrees. Bring 
shrouds down to deadeyes in the tops. 
These and remainder of topmast rigging 
are, of course, a size smaller cord. 

Stays. Bring the pairs of topmast back- 
stays down and seize together under the 
crosstrees. The fore topmast has a double 
stay leading through bees on bowsprit and 
tightened with thimbles and lanyards to 
bolts in knightheads at deck level. (Thim- 
bles may be omitted if desired, and the 
lanyards or lashings rove through eyes 
seized in ends of rope.) 

Inner jib stay has eye at crosstrees; 
reeves through hole in jib boom; goes 
under the upper cleat in dolphin striker, 
and is tightened with a lanyard to a bolt 
in the bow. 

Main topmast stay starts with an eye 
at crosstrees; reeves through an eyebolt 
under fore cap; turns up through eyebolt 
in top, and is seized there. 

Flying jib boom. Lash in position to lie 
enough to one side of jib boom to clear 
the jib stay. Rig with thin cord to dolphin 
striker end, and with another at each side 
to outer bolts on catheads. 

Topgallant masts. Here the stays go on 
first. Both start with an eye at masthead. 
The forestay reeves through the flying 
jib boom, goes under the lower cleat, and 
is turned up and seized to a bolt in the 
bow. Seize bights of shrouds together; 
reeve ends through holes in crosstrees; 
turn up and seize around short bars 
seized under the topmast shrouds. Seize 
bights of backstays together and bring 
ends down to channels with deadeyes. 

Royal rigging is set up similarly, but 
with thimbles instead of deadeyes, 

Main topgallant stay is set up to a hole 
in the fore top- (Continued on page 116) 
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WE HAVE SHIP MODEL KITS OF EVERY TYPE. SEE PAGE 17. 


89 






































The film is seen in motion on 
the ground-glass screen of a 
simply made viewing “camera,” 
as shown below, or the original 
lens on the projector may be 
used, as at right. The latter 
gives a clear upside-down image 


© 






ITH this movie “editor,” made 
from a two-dollar toy projector, a 
magnified image of the film in mo- 


tion is seen by the operator on a ground- 
glass screen. This does away with the 
difficulties of the one job that tires and 
annoys sO many amateur movie fans—the 
editing and titling of their films. Of course, 
excellent commercial equipment is avail- 
able to minimize this labor, but it is some- 
what expensive. 

To adapt the toy projector to carry 
standard 400-ft. reels, the two ends were 
cut off as indicated and pieces of 1/16-in. 
thick sheet iron were spliced in. The posi- 
tion of the lower reel was altered at the 
same time so as to straighten out the 
whole assembly and make room for the 
viewing “camera.” 

The lamp house was discarded, and a 
piece of the angle or flange fastened to it 
was cut out to enable the lower corner to 
be bolted to the base at an angle. This al- 
lows the reels to turn freely. A socket 
from an outdoor type of Christmas-tree 
light string and a 10-watt frosted bulb 
were used for illumination. 

The viewing device consists of a lens 
from a linen tester of the kind to be found 
in any optical shop and a ground-glass 
screen, mounted as shown. An even sim- 
pler method would be to use the original 
lens on the projector, in which a smaller 
image is seen, clear but upside down. With 
the ground-glass screen, the image may be 
any reasonable size depending on the fo- 
cal length of the lens and the length of the 
“camera.” The one illustrated has a frame 
2 in. -wide.—B. G. SEIELSTAD. 












Improved Editor’ for Home Movies 


MADE FROM A CHEAP TOY PROJECTOR 







With this device, it is no 
longer necessary to use a 
magnifying glass, and reel 
tediously back and forth to 
locate the proper places 
to cut and splice the film 
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Because a film pack is thinner than the 
adapter in most cases, the film being exposed 
is not always kept in true focus. This is easily 
remedied by placing a spring back of the film 
pack inside the adapter. A spring for this 
purpose can be obtained by dismantling a 
used film pack and taking the spider used to 
keep the films pressed forward in the pack. 
It should be cut from the frame at each side 
and used as at the left-—EmiL PEARSON. 
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Inexpensive, Sim 
; ple to use_and 
how they step up your Picture-Taking Skill 





Brownie keeps the 
image sharp- 

Then you're all set 
to make “close-ups” 
of your family an 
friends, as well as 
clear-cut, close-range 
pictures of flowers, art 
objects, and still-life 





mentis quic 
over the reg- 


s and the cam- 


era is operat 
Price, for most 


current camera 


Slippe 
lar lens, it holds back let rays © 
the light from the blue highly colored flowers 

sky and gives you beau- and landscapes, gives 
The ordinary hand — tiful cloud effects. The weaker shades time to 
camera is not de- darker portion of your register. With it black- 
signed to take pic- picture, the landscape, and-white pictures render 
tures at extremely gets full exposure- all colors more nearly as 
short distances. But a Price, depending of the eye sees them; they're 
Kodak Portrait At- camera model, $1, much more natural. Price, 
tachment slipped over $1.50, $3.30. depending on camera, $1, 
the lens of Kodak or subjects in general. $1.50, $3-30- 

And it’s all so very 
KODAK ADJUSTABLE LENS 


ed as usu- 


mod- 


d over your regu- 





KODAK 
COLOR 
FILTER 








Holds back blue and vio- 
eflected from 


HOOD Prevents “lens flare” 1m 
bright light, and in making artistic 


backlighted shots. Two sizes, 85¢ 
and $1, depending on the diameter of 
lens or lens attachment over which 


the hood is to be used. 











KODAK 
METAL TRIPODS 


Light, compact, rigi 

a pact, rigid; they fit an 
standard tripod socket. The rod 
tions telescope neatly to give 
small collapsed size without sac- 
















KODAK SELF TIMER 


Lets you get in the picture 
yourself. You clip it to 








rifice of strength. Three models 
ranging from 13% to 15% inches 
long, closed. Nos. 1 and 2 have 
ee heads; the camera may 
e swung in any direction de- 
sired. Prices, No. 0, $2.75; No 
1, $4.50; No. 2, $5. Rubber tips, 











to cover metal spurs for indoor 
use, 10¢ for set of three. 


cable release, set it, and, in 
a sufficient time interval 
shutter is automatically 
tripped. Price, $1.25.Cable 
release (in purchasing 
specify name of camera) 
35¢ additional. 


KODAK POCKET RANGE FINDER 


THE KODAPOD 
Used with any camera that has a focusing 



























Toothed jaws gri 

poy + dagen eb ~~ scale. Look through the eyepiece, turn h 

am knurled ring until the two halves of the th " 

pac geese gals te are perfectly matched, and there’s yo et 
is rect distance, indicated by a a th a paerod 


Clamping screw adjusts 
camera to correct posi- 
tion. Carried in coat 
pocket. Price, $1.75. 








that distance, and 
subjectis in focus. 
Spring pocket- 
clip. Price, $7. 






SEE THEM AT YOUR DEALER’S 


Eastman Kodak Company, Rochester, Ae 
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jobs.—E. C. H. 


THE PROBLEM of forcing the loose end 
of a new section of radiator hose over the 
pipe leading to the motor head can be 
simplified by making use of an ordinary 
metal shoe horn in the manner illustrated 
at the right. Push one side of the hose 
over the pipe end and then use the horn 
as a lever to ease the opposite edge into 
place. While the shoe horn is manipulated 
with the right hand, the left can force the 
hose over the end of the pipe with a 
twisting motion. The parts will go to- 
gether more easily if both the hose and 
pipe are lubricated with water.—A. W. 


Handy Midget Jack Made From Bolt and 





% MACHINE 

BOLT The bolt-and-nut jack, 
AND NUT and how it can be used 
in replacing the shackle 
bolts in a car _ spring 











Cotton Finds Tacks In Tires 


THE NEXT time you 
have difficulty 


the tack or 


shoe.—W. H. 





AUTO IDEAS 


Time-Saving Suggestions 
For Car Owners Made By 
Our Experienced Readers 


Funnel Provides Illumination 


WHEN my car went dead several nights ago, I 
discovered that I had left my flash light at home. 
As I floundered in the dark, my son, deciding to 
clean a funnel which we had borrowed together 
with a can of gasoline from a garage, accidentally 
held it up in front of the headlights. To my sur- 
prise, the shiny conical surface reflected a strong 
beam of light back on the motor. Experimenting, 
I found that a good deal of illumination could be 
reflected back in this way for all sorts of repair 


nail that 
caused a punctured tire, 
rub a large wad of ab- 
sorbent cotton around on 
the inner wall 
shoe. No matter how 
small the point of the 
nail or piece of metal 
may be, it will catch in 
the cotton and pull off a 
telltale tuft that will in- 
dicate its exact position 
in the inner wall of the 























































Nut 


From an ordinary machine bolt and nut, 
a scrap of gas pipe, and a steel ball bear- 
ing, the amateur mechanic can provide 
himself with a powerful midget jack that 
will prove valuable for many types of re- 
pair jobs. As shown in the drawing, the 
jack is assembled by slipping the pipe 
over the end of the bolt and placing the 
ball bearing in the upper end of the pipe. 
To adjust the jack, it is necessary only to 
turn the nut with a wrench. A considerable 
amount of lifting power is obtained.—F. C. 
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Clothespin Forms Holder 
for Sandpaper Strips 


A HANDY commutator cleaner for gen- 
erator work can be made from an ordinary 
wooden clothespin. Simply fold a strip 
of sandpaper over a thin block of wood 
cut to the width of the commutator, and 
force both the block and the paper be- 
tween the jaws of the pin, as shown be- 
low. Because of its long, narrow handle, 
the improvised 
cleaner will fit eas- 
ily into the com- 
mutator opening in 
the generator hous- 
ing.—H. W. 
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Priming a Stalled Motor 
Through the Carburetor 


WHEN a modern car runs out of gas and 
the tank has been refilled, it generally 
takes some time to get the motor started 
again. This is caused by the fact that 
the engine must be turned over long 
enough to allow the fuel pump to draw 
the gasoline up from the tank. The bat- 
tery can be saved and the engine started 
immediately, however, if the cylinders are 
primed by removing the air cleaner on 
the down-draft carburetor and pouring a 
small amount of gasoline directly into the 
intake opening.—L. V. H. 
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Inspections, which no human skill 
can equal, guard the quality of 


GENUINE 
FORD PARTS 
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S 
gen- 
inary 
strip 
wood 
, and 
r be- 
n be- 
indle, 
Ford quality must be maintained. stems are checked for roundness by 
This is a law at Ford plants—alaw optical and mechanical gages that 
guarded by expert workmen and __ keep the limit of variation within 
highly scientific inspection machines —__ two ten-thousandths of an inch. 
during every phase of the manufac- Because of such accurate and scien- This automatic valve lifter inspection 
turing of Genuine Ford Parts. tific inspections, because of Ford machine performs eleven different 
- lit seated 4 Bend aveside inspections on 35 valve lifters per 
One machine, for example, checks quality ma an Ss an ord pre n minute —a total of 385 inspections. 
piston pins for smoothness, hardness, | manufacturing, you can be sure of 
straightness, roundness and diameter _ getting the best parts for your Ford Pe 
° e ine 
at the rate of 1500 per hour. Atone by buying them from your Ford Dank Pistan 
stage of the inspection an automatic dealer or any garage that displays Pins a . e ae 
a i . a ° P Ted specte or 
scleroscope checks the pin for hard the sign “Genuine Ford Parts sontthanm, tank 
ness. A small hammer is allowed to ness, straightness, 
' fall upon the pin. The rebound of y roundness and diam- 
tor the h fi d ~ eter. Diameters are 
| e hammer measures, to a fine de- held within a variation 
or gree, the hardness of the metal. If of one ten-thousandth of an 
_— the metal is of the correct hardness, inch of specified sizes. 
rally the hammer rebounds to intercept a 
irted light beam from a photo-electric cell Clutch Dise Assem- 
that which automatically allows the pin Genuine Ford bly. All discs are 
long t Stan tention t : Cut-outs have large coin- carefully inspected / 
draw © proceed for further inspections. silver contact points. Layers of | to make cer- /4 
bat- Another inspection machine gages the shunt-coil ——. are - tain that all 
rted ¥g : si sulated individually. Series coi parts measure 
; are : imshafts at 25 points at the rate of winding has full generator out- up to specified 
- on 500 camshafts per hour, And valve put carrying capacity. requirements. 
ng a 
) the 
FORD MOTOR COMPANY e DEARBORN e« MICHIGAN 
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WERE THROUGH 
USING 
MISFIT BLADES 


_ say men everywhere 








Utility 
Press 


Unsolicited letters tell FOR 
why it paysto useonly BLOCK 
Gillette Blades in the | pRINTING 
Gillette Razor 
























HE design of this practical 

screw press is the result of 
considerable experience and much 
experimentation in the use of va- 
rious types of presses for lino- 
leum-block printing, bookbinding, 
veneering small panels, making in- 
laid pictures, and other gluing and 
pressing operations. The bed will take work three dollars. The entire assembly is screwed | 
measuring 7 by 10 in. or smaller. and bolted together. Glue is used for the mor- 

Either oak or maple is used for the wooden _ tise and tenon joints, and four shelf brackets 
parts, and the total cost should not exceed _ stabilize the side supports. 

The working drawings show the size and 
position of all members, and the list of | 
materials has been determined from actual 
working conditions. Only two suggestions are 













Making a print from a linoleum block. The bottom of 
the platen is padded with cloth thumb-tacked to the ends 
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/s BI. PIPE ay 1," BI. TEE necessary to assist the novice. First, the two 
SM2" LONG 5/g' 8” SQUARE-HEAD outside bed boards are to be scribed and 
RIGHT BLADE FOR THE GILLETTE RAZOR Vo" 3" MACHINE BOLT, HEAD cut to fit tightly around the side supports; 
After using several other make blades I went A my THREADED 6%" pepe: pe platen is to be tg at the cen- | 
back to Gillette and got such wonderful shaves 7 = fr. 7 ter of either side deep enoug to form a guide ) 
hat 1; aataw te fon = ing th — — - working against the 4-in. rods. 
that I am going to keep right on using them. | — — + -F—10rp It i : te cancel 
It makes a big difference when you use the peat MEMBER | 1 OT we ~ - he excellent plan to oil, varnish, bes 
. ‘* — _ - ' o- 7 _ j 7 ‘4 
right blade for your Gillette Razor. | = oe shellac the wooden parts.—W. W. Wararis. 
| ))) th", ate" 
— R. D. Bellinger, WELDED Max 32 | 
166 East 96th St., N.Y. C. | ie FLANGE 
”~%6 IRON : ° 
(5) STRIKER List of Materials 
f PLATE % = 
FACE SORE FROM MISFIT BLADES | = : 2 pe. 1% by 2 by 12% in., for outside 
At times T tried other === =F ‘OTS am. cm | 
ade —_—— + WOODEN — mentee : 2 DS y lL 72 * ; 
brands of blades, but ——— PLATEN ——___—— bottom support. ] 
they do not shave any- 4 pes. 1 by 2% by 12% in., for bed. 
where as well as the 2 pes. 1% by 3 by 9% in., for side sup- 
a a my a= == 1 pare. , b , f 
rillette Razor. lave . ne pe. 11%4 by 3 by 11% in., for top mem- 
~ ~ a 
found my face raw and v i 4 Sox eo aot S88] ber. oo ‘ ( 
sore from these misfit ot} ai I pe. 1 by 734 by 10 in., for platen. 
ae Oss ns =f) SE c= 1 pe. 1 by 6 by 8% in., for platen cleat. 
blades — but Gillette - lee! : ¢ gies 
: “Wiens aan Fe ———— —aa— Note: This material is either oak or maple. 
Bladeshavesarealways 7 : : é ’ 
oe { Fzont View \ 2—11™% by %-in. hex-head rods, with 
comfortable. eu” ts s 
George F. Lyman * MORTISE AND V4," ROD, 112 LONG, washers and nuts. ; 
9 P Mi sales TENON JOINT WITH WASHER IN 4—4 by 5-in. wrought steel japanned s 
51 Moseley St., Dorchester, Mass. a shelf brackets with 24 flathead black f 
wood screws, 34-in. No. 6. a 
* The Gillette Blade is made to FIT the 4 4.2 4 3 oo Se oe ee Neen See. 
Gillette Razor. No worry about too much INCH SCALE 1—'4 by 3%-in. cast-iron floor flange, v 
shaving edge to scuff your skin; nor too to be welded to 5-in. machine-bolt e 
little shaving edge to leave patches of re as : 
; Gc); . . : 1—3 by 3-in. cast-iron floor flange, 
stubble behind. Slipa Gillette Blade into SS reamed to form collar for bolt 
~* . ny EY rae Y . . - 
your Gillette Razor tomorrow and enjoy Us". a" a 1—14-in. black iron tee reamed to re- : 
° ‘ - ‘ 2342’ FLOOR FLANGE (1 nega ar age ; n 
shaving comfort at its best. SQUARED OFF TO WOODEN CLEAT celve “4-1In. pipe handle and welded 
FIT TOP MEMBERX_L% +3"7; 1] To STRENGTHEN to head of 5<-in. machine bolt. 
1 ibe PLATEN 1—'4 by 9¥-in. black iron pipe, 
a" 5" SHELF rite! . / threaded both ends for handle. a 
BRACKET et tHe: / 2—'-in. black iron pipe caps, for han- 
ge dle ends. 
a7 P= =F 1—2 by 3/16-in. flat iron for striker 
ze ees plate, drilled and countersunk for 
seiieas es see, four No. 6 flathead wood screws. 
oe |! 24—1%-in. No. 6 flathead bright wood 
aah) HH screws, to fasten bed to bottom sup- 
we A) => port: 6—5<-in. No. 6 screws, for | 
SE Se ae. striker plate and 3-in. floor flange; 
. iT 4—34-in. No. 6 screws, for ™%4-in. 
© a floor flange: and 4—1%-in. No. 6 
ette a es => screws, to fasten platen cleat to platen. 
Eis | 
| 





Precision-made for the Gillette Razor | 
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| longs to the pick-and-shovel gang. 








OU can increase the life and efficiency 

of a spiral milling cutter by cutting nicks 
in the teeth with a ‘,-in. cut-off wheel. 
Space them 12 in. apart, starting % in. 
from the end of one tooth and IY, in. from 
the end of the next. 

Whitewood is satisfactory for making eco- 
nomical laps. Turn, bore for an expansion 
plug, tapering about \% in. to the foot, and 
slit the lap one half of its length. 

If a wheel appears to cut from the cor- 
ners when grinding a long shaft, the trouble 
is very likely misalignment between the 
traverse carriage and wheel slide. For best 
results, centralize the carriage with the 
wheel and dress from that location, never 
from the tailstock. 

With carbon tool steel it’s the carbon 
range that counts. Since it may vary within 
wide limits, select the correct analysis for 
the intended tools. Don’t be backward in 
making inquiries of the manufacturer if nec- 
essary. One certainly can’t make a blanking 
d®& and a cold chisel from the same analysis. 

The correct drive for die-shoe posts is 
0015. Don’t trust the drawing, but check 
the actual size of the bores separately. 

A mechanic who attempts free-hand 
sharpening of automatic-head chasers be- 
The 
least one can do is to make an improvised 
fixture to maintain uniformity throughout. 

By milling evenly spaced slots in a piece 
of cold-rolled steel and welding in high- 
speed steel blades, one can make a variety 
of economical boring or reaming tools. 


The latest method of holding nonferrous 
materials on a magnetic chuck is to use 
small vacuum rubber cups along with coil 
springs to create a pull. A U-shaped fixture 
for this purpose can be made for a few 
dollars. 


A silicon-carbide point and a lubricant of 
one part lard oil and two parts kerosene are 
excellent for drilling glass. 

Many large bores can be made by the 
trepanning method with a great saving in 
material. Always consider material as cash. 

The only way to test a milling-machine 
arbor for concentricity is to indicate the ex- 


| treme end near the thread. Arbors worn 


| undersize, but otherwise in good condition, 
| can now be economically salvaged by being 


| chromium plated, provided a 


perfect 
straightening job is also done. 

The lubricant has much to do with cut- 
ting a good thread. Use paraffin oil for 
brass, brcnuze, and copper tubing and bar 
stock; mineral oil for chromium alloys and 
tool steel; lard oil and white lead for steel 
forgings, and kerosene for aluminum and 
its alloys. 
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THE JUDGE, CHUBBINS AND HER NEW 
\, DOG" wooFY,’ STOP AT A TRAILER CAMP 


GOODNESS ME, WOOFY- § DRIVE OVER THERE,| | “THIS IS FINE, CHUSBINS - BOTH 
THIS IS A BIG TRAILER  SIR—UNDER THAT | | ELECTRICITY AND WATER READY 
CAMP — OH— THERES TREE TO CONNECT UP WITH THE 
SOME MORE LITTLE . ; 





























HM-M-M ASPLENDIO ExampLe J 
OF A LEAD INDIAN PIPE—A GREAT 


YES, I'M JUOGE ROBBINS, ) WELL, | SAw 
THE PIPE COLLECTOR ,/ YOUR NAME ON 











— ¢ THE ARRIVAL LIST FAVORITE OF THE TIMES-ITS AN 
AND THOUGHT MAYBE 
OUD DOME THE HONOR} REXCELLENT MODEL AND LOOKS 







OF LOOKING OVER 
SOME PIPES I'VE 
COLLECTED MYSELF] 


| QVER ONE HUNDRED YEARS OLD 



































JUDGE, YOU CAN SEE FROM] WELL, YOU 
THE LICENSE PLATES THERE ) KNOW PRA. IS 














THIS WAY TO 


HAPPIER PIPE-SMOKING! 
—READ SPECIAL TRIAL OFFER 


Smoke 20 fragrant pipefuls of Prince 
Albert. If you don’t find it the mellowest, 
tastiest pipe tobacco you ever smoked, 
return the pocket tin with the rest of 
the tobacco in it to us at any time with- 
in a month from this date, and we will 
refund full purchase price, plus postage. 

(Signed) R. J. Reynolds Tobacco 


Fos 
RINCE ALBERT 


THE NAT:ONAL JOY SMOKE 











IF YOUVE 
LAID YOUR *PIPE 
ASIDE BECAUSE 
OF “TONGUE -BITE’ 
TRY B.A. ITS 
AMAZINGLY MILD! 






pipefuls of fragrant tobacco in 
every 2-oz. tin of Prince Albert 


















































































































ATKINS 
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Metal cutting 
teeth that out- 
cut and out-last 
any other blade. 
Each ATKINS 
tooth BITES 
cleanly and 
keenly into metal because it is made 
from the famous formula for “Silver 
Steel” that revolutionized metal cut- 
ting. Atkins teeth are engineered cor- 
rectly —— machined with precision — 
alloyed to give proper 
tensile strength and 
cushion the shock and 
strain of metal cutting. 


A fine tool 


for your shop 
ATKINS No. 10, “Pistol 


Grip” Hack Saw Frame is 
designed to get the utmost 
out of metal cutting. Fits 
the hand comfortably. Easy 
to change blades. Exactly 
made and balanced as the 
finest tool should be. Your 
dealer should have the fin- 
est metal cutting blades— 


ATKINS “Silver Steel.” 





YOUR Dealer can show you a genuine 
ATKINS Saw for every use. Ask for Atkins. 


*“HOW-TO-DO-IT” BOOK 


Shop layouts, metal cutting, 


Send 10c for it today to— 





E. C. ATKINS & COMPANY 


428 S. Illinois St., Indianapolis, Ind. 











where to get 525 plans, etc. | 








‘An Interlocking ‘lower 
To Improve Your 
MODEL RAILWAY 





By 
HAROLD A. SCHUPP 


OU can add a lot to the appearance of 
the yards of your model railway lay- 
out if you construct a realistic looking 
interlocking tower near the main terminal. 
The design shown was taken from an actual 
tower. The more important dimensions are 
given in feet, and all other needed measure- 
ments may be found by using the foot scale 
and a pair of dividers. This enables the 
model railroader to build to whatever scale he 
happens to be using throughout the system. 
The original tower is of brick with a con- 
crete foundation and a red tile roof. To save 
work, get some brick paper in the correct 
scale and use that to cover the walls. 

The tower is best built by using Bristol 
board or something similar for the wails and 
roof, and reénforcing this with a floor of 
wood and-wooden bracing wherever neces- 
sary. All of the walls are cut out separately. 

After the window and door openings are 
cut out, the sashes and doors are made of 
separate pieces of thin card glued behind the 
openings. The windows are then covered on 
the back with either transparent wrapping 
material or celluloid. In the smaller scales, 
the window sashes may be imitated by using 
ink on the transparent material. 
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The tower is erected by gluing the walls | 
for the lower story around a softwood block. | 
To make the offset between the control floor | 


| 


‘and the lower floor, glue fairly heavy strips 


of wood around the tops of the lower walls, 
and glue on top of the walls additional 
layers of wood of the required thickness, each | 
one larger than the one just below it. 

The roof is carefully cut to shape, scribed | 
to represent tile, and then glued together 
with strips of wood underneath for strength. 

The window sills are narrow strips of thin 
card, glued on and painted to represent con- 
crete. The top half of each of the windows 
in the upper story may be painted a dark 
green to represent window shades. The win- 
dow frames, doors, and the small gable on | 
each end of the roof are painted white. The | 
roof is a tile red, while the foundation and | 
steps are painted to represent concrete. Rail- | 
ings are black. The gutter should be painted 
black on the topside, but the rest of it, and 
the down spouts also, should be a box-car | 
red. The building may be lighted, if desired. 
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Dimensions and scale are given in feet so you can build your model to whatever scale you wish 
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"AN OZONE GENERATOR 


| 
(Continued from page 78) 
| 


Wiring. The primary leads to the service 
outlet consist of about 20 ft. of No. 14 flexible 
lamp cord. To protect against any high-voltage 

| surges, two 0.5-mfd. condensers are connected 
as in the wiring diagram. The junction be- 
tween the two condensers is connected and 
soldered to both conductors of a piece of No. 
| 14 lamp cord as long as required, and a radio 
ground clamp is used to connect both con- 


OZONE 
GENERATOR 





How the apparatus is wired if a ™%-kilowatt 
radio transmitting transformer is_ utilized 


| 
| ductors with a radiator or water pipe. This is 
not required with a neon sign transformer. 

Operation. Attach the ground clamp before 
| turning on the switch. The ozonized air will 
be diffused throughout the room by the fan 
and detected by its peculiar sweet odor. The 
device need not be in constant operation; it 
is merely turned on as required to keep the 
air fresh. The required proportion of ozone to 
air for sterilization purposes is very low; in 
fact it has been found that impure water con- 
taining as much as 1,000,000 bacteria per cubic 
centimeter will be completely sterilized when 
placed in contact with one cubic centimeter of 
air containing two grams of ozone per cubic 
meter, or 0.07 oz. of ozone in 1.2 cubic yards 
of air. 

Precautions. Avoid jarring the apparatus, 
which might crack the glass plates. Caution 
small children against poking any object 
through the screen, as the high-voltage current 
will follow materials that may be almost per- 
fect insulators for low voltages. Do not move 
| the device while in operation, and do not 
stand directly in front of the screen and 
breathe the full strength of the ozonized air. 











LIST OF MATERIALS 
transformer as specified in text. 





—0.5-mfd. condensers, 600 volts. 

pe. 5 by 7-in. glass from photographic 

plates. 

porcelain knobs, 2 in. long. 

copper plates, 3 by 4 in., 28-gauge. 

pieces insulating panel composition 
(phenol-formaldehyde), % by 2% 
by 6% in: 

threaded brass rod, %-in. diameter, 1 
in. long, 16 brass washers, and 1 
hexagon brass nuts. 

pe. bronze screen, 8 by 11% in. 

fan, 110 volts, 60-cycle, 8-in. blades. 

radio ground clamp. 

ft. rubber-insulated, high-tension igni- 
tion cable. 

50 ft. No. 14 flexible lamp cord. 

toggle snap switch, 3-ampere, 110 volts. 

ft. No. 14 N.E.C. rubber-covered wire. 

6 pairs of porcelain wire cleats. 

sheet-metal clamp for motor mounting; 
rubber, cellulose tape, screws, etc. 

Wood, plywood, finishes, etc., for con- 

structing cabinet of any design de- 
sired 
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The amount of pleasure you may 
get from your car during vacation 
touring depends upon the trouble- 
free performance of the engine. 
Engine performance depends to an 


extraordinary degree on spark 
plugs. 


That is why you find Champion 
Spark Plugs installed in so many 


PAPER CLIPS LINKED TOGETHER engines. That is also why so 


| FOR HANGING PICTURES 


_WHEN a small picture is to be hung and no 
| Picture wire is available, a chain made of the 


| common type of long, narrow wire paper 
| clips will serve the purpose—I. M. Howarp. 









——. 








many vacation-bound motorists 
have their spark plugs thoroughly 





CHAMPIONS IN VACATION LAND 





TROUBLE-FREE MoTorinc DEPENDS ON SPARK PLUGS 


YOU 
CAN DEPEND ON 


CHAMPIONS 


THE SPARK PLUG CHAMPIONS USE 





checked and tested before leaving. 
Remember, if is a money-saving 
economy fo install new spark plugs 


every 10,000 miles. 


New Champion Spark Plugs will 
speed your car on its way, with 
renewed acceleration, power,speed 
and dependability, and above all, 
with increased gasoline mileage, 
which will quickly save their cost. 
Demand Champion Spark Plugs be- 


cause you can depend on them. 


CHECK AND CLEAN SPARK PLUGS WHEN YOU CHANGE OIL 
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Take the H 


out of 


SHAVING 








SHAVE your chin 


the Mennen way 


, ; 5] 
Men...there’s a mew way.to,shave—and 
it’s bett@r! Better because it gives you.a 
shave for your particular type of beard and 
skin. You see—Yyour skin and whiskers 
tend to be either oily or dry, even. if 
only a little; and each of these two types 
of skin needs a different shaving cream. 
That's why we make two creams. If your 
skin and beatd are oily, use Mennen Lather 
Shave—it removes excess oil from your 
beard more quickly, wilts your whiskers 
more pom and cleanses your pores 
But, if your skin is dry use Menner® 
Brushless—it conserves the natural oils of 
the skin, helps relieve dryness, tautness; 
and it’s a cream, not a grease. 

You owe it to yourself to find out which 
Mennen Cream fits your face: Send 10c for 
the Mennen Skin Tester Kit, containing 
liberal demonstration sizes of 5 Mennen 
Products — including both Lather Shave 
and Brushless (as well as Skin Bracer, 
Skin Balm and Talcum for Men). Address 
Dept.PS-7, The Mennén Co., Newark, N. J. 


for for 











Portland 
He Homeworkshop 


CiuD 





One of several window displays sponsored recently by the Portland (Ore.) Homeworkshop Club 


NEWS HIGH LIGHTS OF GUILD CLUBS 


(Continued from page 82) 


fit of needy children. The first project se- 
lected was the making of bowls. 

Two dozen Easter egg holders (see P.S.M., 
Mar. ’37, p. 92) were made by the New- 
castle (Calif.) Homeworkshop Club and 
presented to an Eastern Star chapter. They 
were used as table decorations and then giv- 
en to past officers of the group. 

Seven firms selling home workshop equip- 
ment aided the Wichita (Kans.) Homecraft 
and Hobby Club in presenting a ten-day ex- 
hibition and demonstration in the showrooms 
of the local gas and electric company. Miss 
Marguerite Jorstad, secretary, reports that 
there were more women than men interested 
in the show and that the greatest attraction 
was a jig saw operated by a young woman. 
Spectators were asked to bring odd jobs 
which could be done on the machines. F. R. 
McNeil and H. W. Brewer were in charge. 

A 2% by 10-in. surfacing planer was re- 
cently purchased by the Mexico (Mo.) 
Homeworkshop Club and presented to the 
Mexico High School where meetings are held. 
By making a small charge to outsiders de- 
siring the use of the machine, the club expects 
to be entirely reimbursed within a short time. 
The demonstration of a small motor-driven 
hand tool was given recently, and moving 
pictures were shown at another session. 

Trailers are being built by William Black 
and Thomas Deyo of the Passaic County 
Homeworkshop Club, Hawthorne, N. J. The 
club recently visited the workshops of Mr. 
Deyo and Robert Ciers, president. Moving 
pictures were shown at another meeting .. . 
The Berkshire Homeworkshop Club, North 
Adams, Mass., is building two models of 
the U.S.S. Constitution from PopuLAR SCIENCE 
MonTHLy plans. Officers for this year are 
Edward Morrison, president; Daniel Barton, 
vice president; Everett Barton, secretary .. . 
Toys for distribution next. Christmas are be- 
ing made by the Fairmont (W. Va.) Home- 
craft Club . .°. Bird houses. were displayed 
and discussed by the Ware (Mass.) Home- 
workshop Club at the shop-of Dick Gosselin. 

Several new members have joined the Dover 
(N.H.) Homecraft Club as the result of an 
exhibition-in a local hardware store. Among 
the articles displayed were small furniture 
pieces, an electric glue pot, ski poles of alum- 
inum, copper dishes, pottery, cane seats for 
chairs, and a diamond-back rattlesnake skin 
mounted on’@ Board. The club has started 
a collection of wood samples, and a talk was 
given on.the identification of woods. Moving 
pictures on steel were shown. 

Construction of a band saw, tool benches, 
chairs, desks, a bed, and other projects were 


F discussed by the Coulee Dam (Wash.) 


Homeworkshop Club at the home of A. A, 
Brownson. Mr. and Mrs. C. E. Benjamin 
entertained the members at another meeting, 
and Mr. Benjamin exhibited the model of the 
Grand Coulee Dam which he is building, 
K. S. Brown projected moving pictures at a 
third session. 

Officers of the Covington (Ky.) Home- 
workshop Guild for this year are Henry 
Stark, president; Joseph Hackman, vice pres- 
ident; Gilbert Deye, secretary-treasurer; 
Charles Zimmer, Jr., librarian. On the board 
of governors are Louis Schlachter, Arthur 
Reinschmidt, E. H. Wilkening, and Harrie 
Johnson. 

A wide variety of wooden projects have 
been donated by many of the members of the 
Columbia Homeworkshop Guild, Chicago, 
Ill., to help decorate the club’s rooms. Six 
members are working on a wooden bust of 
Abraham Lincoln which will be about 2 ft. 
high. Joseph Fisher has made an attractive 
case in which to keep Guild bulletins and 
workshop books. (Continued on page 99) 





Hepplewhite chair which won first place in 
an exhibit given by the Richmond (Va.) club 
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| (Continued from page 98) 
| An elaborate exhibition and demonstration 
sponsored by the Portland (Ore.) Home- 
workshop Club helped to advertise the home 
workshop hobby in that city. Hardware 
stores and newspapers codperated to make it 
the biggest thing of its kind ever held in that 
city... Joe Chlopicki exhibited a homemade 





Albert Mueller, a member of the Elgin (IIl.) 
Home Crafters Club, in his home workshop 


| enlarger to the Capital Homecraft Club, 
Washington, D.C. . . . The Caldwell Parish 
Homeworkshop Club, Columbia, La., has 
made a filing case for bulletins and catalogues. 
S. D. Thomas, president, explained various 
types of craftwork recently . . . New officers 
of the Cornhuskers Workshop Club, Spring- 
field, Iil., are H. M. Poppenga, president; 
C. R. Jones, vice president; R. A. Fash, 
secretary-treasurer ... The Fall River 
(Mass.) Homecraft Club visited Leo Duch- 
arme, who owns a completely equipped metal 
| and woodworking shop. 
| Prizes totaling $130 were awarded at the 
annual exhibit of the Galesburg (lJIl.) 
| Homeworkshop Club, which was the best 
the group has yet sponsored. Each member 
was limited to four entries, which had to 
| have been made since Jan. 1, 1936. A re- 
cent meeting was held at the shop of John 
Akeyson, who talked on caning. 

The Brockton (Mass.) Homecraft Club 
has been building a curtain rack for the local 
Y.M.C.A. dramatic group. Radio continues 
to interest part of the club, and two mem- 
bers have made a code practice oscillator. 

A talk and demonstration on photography 
at home was given by Ralph Leffler at a 
meeting of the Tri-City Homeworkshop Club 
of LaSalle, Peru, and Oglesby, III. 


START A WORKSHOP CLUB 
AND JOIN THE GUILD 


_Home workshop enthusiasts throughout the 
United States, its possessions, and Canada 
are urged to organize local clubs and join 
the National Homeworkshop Guild. It costs 
nothing to belong and enjoy the many free 
services provided. Complete information on 
how to start a club, where to meet, how to 





| obtain adequate publicity, and how to pre- 
| Pare a constitution and bylaws will be sent 


Iree upon receipt of a large (legal size), self- 
addressed envelope bearing a_ three-cent 
stamp. All inquiries should be made to the 
National Homeworkshop Guild, 347 Fourth 
Avenue, New York. 
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TAKE THE GRIEF OUT OF 


EMERGENCY REPAIRS 


A sudden leak in the heating 
boiler—the hammer handle flies off 
—water squirts from a dent in the 
auto radiator—a drawer knob pulls 
out — screws strip 
from and loosen the 
door lock—a water 
pipe freezes and 
cracks — one caster 
won’t stay in the ta- 
ble leg—your favor- 
ite pail starts to leak 
—a persistently loose 
nut puts the vacuum 
cleaner out of busi- 

ness—etc.—etc. 

Possibilities like these are 
ever present to the house- 
holder, but invite no delays, 
repair bills or expensive new 
purchases if you have a copy 
of the Smooth-On Repair 
Instruction Book, keep a can 
of Smooth-On No. 1 on the 
shelf and like to prove your- 
self equal to the emergency. 











SMOOTH-ON 
Radiator 




















Hundreds of repairs similar 
to the above are made quickly, 
easily and cheaply with Smooth- 
On No. 1. which stops leaks of | 
steam, water, gas, oil, gasoline, 
smoke, etc., anchors’ loose 
screws, bolts, nuts, handles, 
machinery, etc., and _ holds 
equally well in metal, masonry, 
bath room tile, and wood. 
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Leaky Tank 








Smooth-On No. 1 expands in 
hardening and when metallized 
holds as tightly as the metal to 
which it is attached. Power 
plant engineers, shop foremen 
and professional repair men 
prefer Smooth-On repairs be- 
cause the simple cold applica- 
tion avoids fire risk and extra 
labor and a dependable finished 
job is ready in a hurry. 

Send for the free booklet which 
also covers automobile repairs and 
shows dozens of simple money sav- 
ing Smooth-On repair jobs. Free 
if you return the coupon. 


Get Smooth-On No. 1 in 
7-02. or 1 or 5-lb. can from 
any hardware store. 
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Stove Pipe 

















Home o Auto 


SMOOTH-ON MFG. CO. 
Dept. 58, 

574 Communipaw Ave. 
Jersey City, N. J. 


Please send the free Smooth-On 
Repair Book. 
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ONLY BENJAMIN HAS THE GENUINE SAFE 
COMPRESSED 
AIR PISTOL 


For Target & Small Game—Economical—Ac- 
curate—Practical—Adjustable Force—Amaz- 
ing Maximum Velocity—Safe. Single Shot 
with Bolt Action—Hammer Fire—Hair T er 
-Satety—cal. 177 or 22 or BB Price $7.50, Holster $1.75. 
Also 177 and 22 Single Shot Air Rifles $7.50—Single Shot 
BB Air Rifle $6.00—25 Shot BB Repeater Air Rifle $7.50—at 
Dealer or Direct—No license required—SAFE. 










tails — Targets — Free —Write_ Today for int tory 
BENJAMIN AIR RIFLE CO., 653 N. Bway, St. Louis, Mo., U.S.A. 
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ARC-WELDING OUTFIT 
(Continued from page 87) 


through the lamp, therefore it will light to 
more than normal brilliancy. However, if it 
is lighted for just a short time, the lamp will 
not be damaged. Test the remaining coils 
in the same manner. 

Where it is found necessary to splice the 
wire, either within the coils or at the ter- 
minals, it may be done by removing the 
insulation from each wire for about 1 in. 
and binding the two ends together with a 
layer of fine wire, after which the splice 
should be soldered and taped. 


T WILL be noted that the design of the 

transformer departs from the conventional 
method of placing the primary coils on one 
leg of the core and the secondary coils on the 
other. The method illustrated follows com- 
mercial practice and provides satisfactory 
voltage regulation, which is quite essential 
in an arc-welding transformer. 

As specified in the previous article, the 
transformer has a normal rating of 2,500 
watts and an overload rating of approximate- 
ly 4,000 watts. Due to the fact that the cur- 
rent required for various welding jobs will 
vary over a wide range, some means must be 
provided to regulate the output of the trans- 
former. Of several methods available, such as 
a movable core section or taps on the pri- 
mary coils, a separate reactance coil seemed 
the most practicable. This method eliminates 
complicated coil connections and gives a more 
compact transformer unit. 

The reactance coil is shown in Fig. 7 and 
the photograph immediately below it. The 
same method of assembling the core is used 
as with the transformer. The sizes of the 
core laminations are given in Fig. 8. Approx- 
imately 38 lb. of transformer iron will be 
required. 

Since taps are to be taken from the wind- 
ing, it will be easier to wind the wire directly 
on the core rather than on a form. The core 
section should be well insulated before wind- 
ing to avoid any possibility of the wire’s 
coming in contact with the core. Wind 25 
turns of No. 8 D.C.C. (double cotton-cov- 
ered) wire on the core section and bring out 
a tap as shown in Fig. 9. Continue the 
winding, with a tap brought out every 25 
turns, until 150 turns have been wound on 
the core. 


SSEMBLE the core and clamp the ends 
together as shown in Fig. 7. Provide a 
terminal strip and connect the ends of the 
coil to terminals z and 7, with the interme- 
diate taps connected to the terminals between. 
Approximately 10 lb. of wire will be re- 
quired for the reactance coil. If it is desired 
to use No. 10 wire for the coil, the wire 
should be doubled, that is, two strands should 
be wound on at once. This makes the wind- 
ing a little more difficult, but it permits one 
size of wire to be used on both the trans- 
former and the reactance coil. If No. 10 
wire is used, the length of the 5-in. lamina- 
tion shown in Fig. 8 should be increased to 
6 in. to provide additional winding space, 





| 
| 
| 


with a corresponding increase in the length 
of the angle-iron and band-iron clamps. 
(To Be CoNnTINUED) 


RAZOR CUT SEPARATES COLORS 
WHEN PAINTING SHIP MODELS 


Ir 1T is impracticable for any reason to use 
masking tape to separate two colors when 
painting a hull stripe or other decoration on 
a ship model, make a deep razor-blade cut on 
the line. The paint is then carefully applied 
with a small brush, the surface being kept as 
nearly horizontal as possible. The cut will 
prevent the excess paint from running over 
the line. The second color must not be added, 
of course, until the first is dry.—J. B. N. 


a 
Eleven Improvements 
to Make 


During JULY 


Have you ever jotted down a list of jok 
you might do around the house and garden 
during the summer months? There are many 
home improvements your family would ap. 
preciate and enjoy. A few suggestions for July 
follow: : 
Repair broken or loose floor tile. 

Build playhouse for children. 

Install new sink in kitchen or pantry. 

Grade dirt around foundation. 

Redecorate the bathroom. 

Jack up beams where floor has sagged and 
reénforce, if necessary. 

Calk cracks between wood sills and walls, 

Repaint blistering, cracking, or peeling sy. 
faces. 

Build one or more extra windows to provide 
more light in rooms. 

Clean efflorescence or scum from brick and 
concrete walls. 

Install disappearing attic stairway for space 
economy. 


EASY WAY TO STRAIN PAINT 
FOR SMALL TOUCH-UP JOBS 


AFTER decorating a room, most home own. 
ers save a little of the paint or enamel for 
touching up later on. In the course of time 
the paint “skins” over and cannot be used 
without straining. To avoid the usual trouble 
of straining, I merely stir the paint thorough. 
ly, then take a piece of cheesecloth and make 
a sort of pocket that can be pushed down into 
the paint, being careful that the paint does not 
go over the edges of the cloth. I dip the brush 
directly into the paint which has filtered 
through inside the cloth pocket. This is e- 
pecially convenient if two or three touch-up 
coats are required.—F. CATTNACH. 























































What’s Your Vote 


ON OUR NEW 
Locomotive Model? 


ERE is model railroading news 
of the first order. We have de- 
veloped a simply constructed, pow- 
erful scale model of a locomotive 
that is small enough to run on a table 
top ... can be built on a kitchen- 
table workbench . . . requires few 
tools and no previous model making 
experience ... and, best of all, costs 
comparatively little for materials. 
It’s just the thing for everyone who 
wishes to start a model railroad. 
Whether we publish this material 
or not is up to you. We'd like to, but 
there are a lot of other fine articles 
awaiting publica- 
tion, and space is 
at a premium. If 
you want the new 
locomotive, please 
send a post card 
right away to the 
Home Workshop 
Editor, Popular 
Science Monthly, 
353 Fourth Avenue, 
New York. 
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PARTLY OPENED WINDOW 
LOCKED WITH HINGES 


Ir 1s often desirable to open a window suf- 
ficiently to provide ventilation, yet lock it so 
that an intruder could not open it far enough 
to enter. Two small but heavy butt hinges 
will accomplish this. They should be fastened 
to each side of the upper sash a few inches 
above the meeting rail. Mortise them in to 
the full extent of their thickness so that one 
sash can slide freely past the other. When 
it is desired to lock the window in a partly 
opened condition, open one leaf of each hinge 
at right angles to the sash. The projecting 
hinge leaves will serve as stops and prevent 
the lower window sash from being raised be- 
yond them.—Lee Hicks. 


MINIATURE CAMERA CASE 
FROM A TOBACCO POUCH 


Tue owner of a miniature camera, particu- 
larly one acquired in used condition, may find 
it difficult, if not impossible, to obtain a suit- 
able leather case for it. At any well-stocked 
tobacco store, however, it is usually possible 
to select a tobacco pouch with a slide fastener 
that will fit the camera as though actually 
made for it. These pouches are not only of 
fine material and workmanship, but are usual- 
ly lined with rubber and consequently afford 
moistureproof protection for the camera. They 
also cost far less than a camera case of similar 
construction.—HArry RADZzINSKY. 


PAINTING YOUR BICYCLE 
(Continued from page 77) 


ing from the joints towards the center portion 
of each tube. About five strokes are all you 
will have time for. A clever brush hand will 
get a perfect job in three—two to lay on and 
one to tip off. 

7. Let dry three days. Sand lightly and 
evenly with old or used No. 6/0 paper. Mois- 
ten the paper back to increase flexibility. 

8. Tack-rag off. 

9. Brush on the second and final coat. 

10. Dry one week. 

Where several colors are used, great care 
is necessary to cut them in carefully. If this 
cannot be done free-hand, the lighter color 
must be applied and dried, and then outlined 
with ordinary 1-in. 35-lb. paper adhesive tape 
such as is used in wrapping bundles. The paint 
is brushed on without lapping over the paper 
any more than absolutely necessary. After a 
three-day drying period, wet cloths must be 
wrapped around the paper strips and left for 
several hours. The paper then can be peeled 
off without injuring the enamel beneath. 
Stripes may be laid by the same method, but 
it is better either to have that work done by 
a professional striper or omit it, because strip- 
ing really takes years of practice. 

11. Clean wire wheels and rims with steel 
wool, alcohol, and clean rags. Polish off rust 
spots with used No. 6/0 paper and alcohol. 
Wipe dry. Mix aluminum powder, either in 
the dry or paste form, with fast-drying spar 
varnish in the proportion of 4 oz. to 1 pt. 
or 2 lb. to 1 gal. If dry powder is used, 
moisten it to a damp paste with turpentine, 
then add the varnish while stirring constantly. 
Strain through a single thickness of cheese- 
cloth if necessary. Apply with a soft brush, 
wipe the brush almost dry on the strike-wire, 
and cross stroke the spekes on the inside 
areas; then finish on the outer portions. 
Brush the rims last. Apply two coats and let 
each dry three days. 
if colored enamel is used instead of alumi- 
num on the rims, the metal should be treated 
like the frames. In assembling, use a padded 
and covered stand, and avoid marring the 
newly finished surfaces with tool marks or 











And that means YOU get a better battery! 


“You have to PROVE that you have the eyes of an eagle before you 
can sit in this chair. It took me four years to work through every 
step of Willard’s plate-pasting process to the point where I could 
immediately spot the slightest flaw. Because every plate-inspector 
here at the Willard plant has had the same kind of training, you'll 
get no defective plates in a Willard whether you buy it in 
Seattle or Miami.” 
* * * 

This is just an indication of the care Willard uses in this important 
battery-building operation. Even the temperature and humidity 
are scientifically controlled in this plate-pasting room... to make 
sure that all the plates in every Willard will deliver the long life— 
the quick starts—and the dependable performance for which Wil- 
lard Batteries are famous. 


Experienced motorists, the world over, will tell you that “Wéllards 
Cost Less to Own because they last longer—crank faster—don’t let 


you down”—AND ACTUAL SERVICE RECORDS PROVE IT. 
If You Want To Save Money—Buy a Willard 


WILLARD STORAGE BATTERY CO. Cleveland « Los Angeles * Toronto, Canada 


llards 


COST LESS TO OWN! 


Because they last longer... crank faster... don’t let you down 
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MIXING JUNGLE CATS FOR THE CIRCUS 


(Continued from page 41 


head. As she leaps, he turns half left to stop 
the leap and, with her forepaws wrapped 
around his neck and her teeth apparently 
sunk in his shoulder, down he goes. But the 
attack is only feigned, and she slides off as 
he sinks to the ground 

No stick, whip, or chair defends him in 
these rushes when she gallops across the thirty- 
six-foot arena, for Norma looks on the stunt 
as play. Rather, the trainer finds safety in 
the fact that the lioness was born in cap- 
tivity on a southern California lion farm, and 
never has known the taste of blood in the 
wild 





Nelson putting a collar on a tiger that is 
to be brought to the arena for the first time 


Of all circus animal tricks, the most diffi- 
cult and dangerous is the rolling tiger. Break- 
ing a Bengal tiger to crawl and roll over at 
your feet requires patience, a steady voice, 
and the strength to hold a chair and long stick 
in one hand when she tries mightily to slap 
them aside with one of her massive paws. 

Most tigers roll over when a trainer strikes 
at them, particularly if they are uneasy, ready 
to fight. The rolling tiger act, therefore, 
grows out of the animal's readiness to de- 
fend itself. To make it more difficult, the 
trainer must force the animal not only to roll, 
but also to crawl slowly toward him in the 
face of the threatening chair. 


YJHEN Peanuts, who in former seasons 

had proved herself a capable roller, first 
entered the arena this spring for workouts, 
Nelson attached a lunge line to her collar, 
running the line through an opening in the 
chair seat As he called her to come, he 
tugged gently on the line. Slowly, she edged 
forward on her belly and when at last her 
face touched a chair leg, the trainer touched 
her left flank with the whip, at the same 
time moving slowly to the right. On the 
second day, he gave her a slack line; and on 
the third he removed the lunge line and she 
completed the stunt gracefully, the habit of 
previous seasons having been restored to her 
memory with these brief lessons. 

The addition of a new animal to the act 
often is attended by great danger, to both 
the trainer and the animals. If the newcomer 
shows signs of unfriendliness or nervousness, 
particularly if it is middle-aged and has ap- 
peared with another act, it enters the arena 
wearing a huge leather collar and dragging 
a chain. Tied to the chain is a thirty-foot 
rope, which the trainer passes through the 
bars to three attendants. As long as the new 
arrival remains in the cage, these men hold 


the rope, ready to pull the animal back in 
case it lunges toward one of the steadier 
ones. 

When Nelson worked the charging lion and 
the rolling tiger, I noticed that first he or- 
dered the animal to its pedestal, then coaxed 
it down to perform its routine. 

“Why not send them through their paces 
directly ?” I asked. 

“No brains,” he declared. “Instinct only. 
They are able to associate ideas to a limited 
extent, and for that reason the steps they 
take are never varied. Norma and Peanuts 
wouldn’t have the slightest idea what to do 
unless I started them from their pedestals. 
Their dumbness has its advantages, though. 
A new animal either adopts a favorite pedes- 
tal, paces restlessly, or lies down. Wherever 
he stops, there we place a low pedestal. Soon 
I induce him to climb up and take a seat. 
Then we move the pedestal to the point where 
we want that particular animal to be during 
the season. Once he becomes accustomed to 
his spot, I gradually give him taller pedestals 
until he reaches the height I want. And from 
that final spot, all his activities are directed.” 


i” jgperngert who has been working jungle 
1 cats eighteen years, began training ani- 
mals for public performances at an age when 
most youngsters are playing with toys. He 
was seven when he bought a lion cub with 
part of $150 he had earned exhibiting trained 
rats and cats in a Los Angeles theater 

For two years, after school and on Satur- 
days, he trained the cub to jump through a 
hoop. By the time he was twelve, he was 
helping to train animals with a circus. Now, 
in his early thirties, he can show the scars 
of 183 scratches inflicted by bears, lions, 
tigers, pumas, and leopards; yet not one was 
suffered in an attack. All resulted from acci- 
dents. 

Nelson considers himself an animal trainer, 
not a tamer, for wild animals are never tamed. 
By repeated rehearsal, they come to react 
mechanically to the various cues. It may be 
a facial expression, a movement of a whip 
or stick, or motions and positions of the arms 
and body. These beasts roar and snarl, spit, 
and slap out with their great paws; but each 
snarl, rush, and lunge has been carefully re- 
hearsed. They're only part of the act. 

By the time the season opens, the trainer 
told me, the animals know their parts as well 
as human actors; and when at last bands 
blare and they race softly down long wooden 
chutes into the iron-barred arena, they face 
a trainer armed only with a short stick which 
he wields like a schoolmaster in pointing out 
the animals from which he expect immediate 
obedience to his cued commands. 

“Suppose they do not obey quickly?” I 


asked, as I peered through the bars. “How 
do you know what to expect?” 
“There’s never any doubt about their 


plans,” Nelson explained, puffing from the 
exertion of having faced three of Norma’s 
leaps. “Any of these cats will signal his in- 
tentions when about to attack. For that rea- 
son, a trainer is safe unless he finds himself 
caught in a general rough-house, turns his 
back at the wrong instant, or falls. 


7 UT, speaking of danger signals, did you 
ever see a house cat’s eyes when it’s 
about to pounce on a mouse? Well, when 
one of these jungle cats takes a notion to 
charge, I see a cold gleam come into his eyes. 
He moves his head solemnly to one side, his 
tail lashes stiffly across his back—and out I 
go through the safety gate.” 

It was in the Chicago stadium that a cage 
full of lions and tigers once proved how 
quickly an evil (Continued on page 105) 
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- MIXING JUNGLE CATS 
FOR THE CIRCUS 


(Continued from page 104) 


temper can be translated into violent action. 
It seems that the animals run in gangs. Jug 
Head and Caesar belonged to one gang, and 
for some reason Caesar took a sudden dis- 
like to Teba, a tiger. 

Sixteen animals had entered the cage, and 
Nelson had called for the seventeenth, which 
happened to be Teba. The audience of 20,000 
sat in silence as the animals roared and 
snarled. Jug Head and Peanuts were uttering 
disquieting sounds, which only Nelson and his 
assistants understood, while Caesar sat as still 
as a mouse. Teba entered sedately, walked 
to the front, stopped, and turned, preparatory 
to leaping to her low seat. 

At that instant, Caesar pounced from his 
pedestal, struck the ground and leaped again 
toward Teba. On the second jump Nelson 
raced to the safety gate, while Jug Head and 
the rest of his gang roared down into the fray. 
In a split second, the entire cage seemed to 
cave in, in the middle. 


HROUGH the bars, trainers fired blank 

cartridges, poked -with long sticks, and 
shouted. For ten minutes fur flew and blood 
flowed. Remember, lions and tigers were 
there in equal numbers. Which came out 
first? The tigers. As soon as they went out 
through the chute to the line-up cages, Nelson 
herded the lions out. Next day, after the 
wounds had been sprayed and cauterized, all 
the animals went on with the show as though 
nothing had happened. 

“T think I got the worst of the bargain,” 
he trainer told me, “for I sprained a wrist 
nocking two lions out of the road on the 
way to the safety gate.” 

On another occasion, such a mélee almost 
cost Nelson his life. Star, a five-year-old 
royal Bengal tiger, whose habit it was to start 
fights, snarled once too often at Bessie, an old 
lioness at the top of the pyramid. Bessie 
leaped on Star, grabbing her by the throat. 
Jug Head and Peanuts leaped into the fight. 
\nd the roaring, snarling animals fell against 
he trainer. With his whip he beat Star off, 

hen Jug Head turned on him. He grabbed 
the ever-present chair, thrust its four legs in 
the lion’s face, and slipped out through the 
gate 

It has long been an axiom that anyone can 
“stare down” an infuriated animal simply by 
razing steadily directly into its eyes. This is 
1 mistaken idea, according to Nelson, who 
told me that such an attempt in an arena 
would invite immediate attack. 

‘Since tigers and lions possess one-track 
minds,” he explained, “staring back only 
erves to rivet attention upon the eyes. When- 
ever I catch one eyeing me maliciously, I im- 
mediately look the other way. He then thinks 
I have no interest in him, and abandons what- 
ever designs he may have had. This ex- 
plains why trainers keep a chair handy. The 
four legs confuse a charging cat, and in trying 
to decide which of the four to slap down he 
forgets his plan to attack.” 


t 
1 
K 


*‘ELDOM does a jungle cat escape from an 
\J arena during a public exhibition, to charge 
madly through the audience. But if that 
should ever happen when you are present, 
here’s a tip: Remain absolutely silent and mo- 
tionless. 

Any captive wild animal becomes excited 
when he escapes confinement, Nelson told me, 
because freedom is very strange to him. <Ac- 
tually, they prefer their cages to the open. 
Should one come by and you have a cane or 
stick handy, thrust it before his face and he 
will lose interest in you in favor of the mov- 
ing object. Better yet, just sit still and wait 
for the trainers to attract him with chairs or 
sticks, 
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Not a bit of bite in the 
tobacco or the Telescope 
Tin, which gets smaller 
and smaller as you use- 
up the tobacco. No bitten 
fingers as you reach for a 
load, even the last one. 
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Half & Half makes working a pleasure. 
Cool as the chief’s: “So you need a va- 
cation!” Smooth as: “You’ve earned 
it. Take two weeks with pay.” Fra- 
grant, friendly, full-bodied tobacco 
that won’t bite the tongue —in a tin 
that won’t bite the fingers. Made by 
our exclusive modern process includ- 
ing patent No. 1,770,920. Cool and 
smooth. Smells good. Makes your 
pipe welcome anywhere. Tastes 
good. Your password to pleasure! 





Copyright 1937, The American Tobacco Company 
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Pope - Trbacco 


FOR PIPE OR CIGARETTE 
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HAVE YOU TRIED 
THESE PRACTICAL 
HOME USES-OF 








GENUINE MASONITE? | 











In THE hallway shown above, the neat 
mirror frame is MASONITE TEMPERED PRESD- 
woop with sanded edges. The radiator 
cover is MAsonite TEMPERED PRESDWOOD, 
ideal for this purpose because MASONITE 
is not affected by temperature changes. 





The bathroom walls are Masonite TEeM- 
PERED PRESDWOOD. Two are enameled and 
two are clear-varnished to produce a 
smart two-tone color scheme. 





These “flush” doors are regular doors with 
MASONITE TEMPERED PRESDWOOD glued to 
each side, then enameled. 

Why not discover the many improve- 
ments you can make in your home with 
Genuine MAsoniteE? Mail the coupon for 
FREE samples and details about MASonITE 
—THE WoNnpDER Woop oF A THOUSAND USEs. 





ee ee ne ee ee ee 7 

| MASONITE CORPO- | 
RATION, Dept. PS-7 | 

l ttt W. Washington St., 

| Chicago, Il. | 

Please send me FREE | 
samples f Ge J 

| MASONITE] MASONITE and more | 
information about THE 

| WONDER WOOD OF A THOUSAND USES. | 

Name 7 - 

| Address = — l 

| City State | 
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Good Blueprints 
SIMPLIFY YOUR 
WORKSHOP PROBLEMS 


O MATTER how much or how little 

time you have for your home workshop 
activities, it pays to concentrate on worth- 
while projects. To help you do this, we offer 
a long list of blueprints prepared by experts. 
\ wide selection is given below, but these 
prints are only a small portion of the number 
available. Send a stamped, self-addressed en- 
velope for the complete list at once. 


RADIO SETS 


Ley? } 4 . 4 x 
ay a All- Wave Portable Receiver 


7 ons (two tubes, operated by bat- 





I! «COED, Dba aie acccsccocsceccsscessccccesenssszence .50 
Aenatent Short Wave Receiver, 155... .25 
Amateur Radio Transmitter, 183-184.............50 
Five-Tube Short Wave (A.C. or D.C.), 223 .25 
Full Electric Headphone Set, 130.............. 25 
One Tube (battery operated), 103............... 23 
Ts "3 ee eee ae 
Short-Wave Converter Unit, 137 .ccccssseses ae 
FURNITURE 
See CE BF vccnsssceccsnnsinsssinsens 25 
he Coffee Table, 245A .......cccscssesee .25 
ormAS, Colonial Writing Desk, 21........ 25 
1812 Sewing Cabinet, 178A.... a 
End Table, American Empire, 241A.. ~ «ae 
Folding Screens, Four Modernistic, . 
Four-Leaf Card Table, 239A..............:s06 ae 
Gate-Leg Table with Round Top, 24.......... 25 
Hanging Wall Cabinet, 280A.. ne 25 


Maple Tavern Table, top 30 by 68 in., 318A .50 
Modernistic Book Ends, Low Stand, and 
Bookshelf, 100.............. ae 
Modernistic Lamps (three designs), "93... Bs 
Modern Tea Wagon and Cabinet into which 








“E “ 2 ea 25 
Reading Tables, Two, 25 
Scoop-Seat Stool, 242A .25 
a” a Ree as 
Silverware Chest on Stand, "256A ee ao 
Small Early Colonial Pine Chest, 308A........ an 
Smoking Stand, Modern, 238A. 25 
Spool-Turned Table, 290A BY 
Telephone Table and Stool, .25 
Tilt-Top Table (turning), ae 
Treasure Chests (metal bindings), 78............ m 

—_ 4 MODELS 

f~3 4 Barnegat Lighthouse, 264... 25 

— } Bluenose,famous fishing schoon- 


er, 17%4-in. hull, 110-111-112-R 1.00 
Brig . Malek Adhel (20-in. hull; frame-and- 


plank construction), 304- 305-306. . 1.00 
Clipper Ship Great Republic (31%4-in. hull), 

pe TR SE ee 1.25 
Clipper Ship were of ‘the Seas (20'4- 

SB Re SS Sane 1.00 





Full-size blueprints for brig Malek Adhel 
are listed as Nos. 304-305-306 and cost $1 


Coast Guard Patrol Boat (205-in.), 286- 


287-R Seaside nanbati : palit 75 
Constitution (‘‘Old Ironsides”), 21l-in. hull, 

SO 7. eee wise ee 
Cruiser U.S.S. Indianapolis (12-in.), 216 45 
Farraguc's F ‘lagship Hartford (331%4- in. 

SR RSE ee 1.50 
Freighter, Ocean (14-in.), 271 . 
Galleon Revenge (25-in.), 206-207-208-209.... 1.00 
pS Dy 2S | 1 Ape ee Oa as 
H. M. S. Bounty (8'4-in. hull), 25 ‘ssa. ae 
Liner Normandie (205 4- in. hull), 264. BOG. we 
Liner St. Louis (11-in.), 231.......... wine ae 





Racing Yacht Seascout (42-in.), 106-107-R.... .75 
Roman Galley (19-in.), 138-139-R.......cccccceeeseee one 
Scenic Half-Model of Barque (13'4-in.), 108 .25 
Sea Witch, Clipper Ship (9%-in. hull), 219 .25 
Ship Model Weather Vane, 66..............c:cs000 
Stagecoach with Horses, 144-145-146-R......... 
Toy Motorboat (29-in.), 632-64-R......ccccccccccceeeee ‘ 
Trading Schooner (17'4-in. oo 252-253... .50 


Tugboat, Harbor (11%-in.), 284.......0.......00 .25 
U. S. Battleship Texas (3-ft. hall), 197-198- 
PORES EES Reaper re 1.00 
Viking Ship (20%4-in.), 61-62-R............ccccceceee 75 
Winnie Mae, 4-ft. Flying Scale Airplane 
a SS ree aes 75 
Yacht Rainbow (7%%4-in. hull), 233...........cccc00 .25 


(Construction kits are available for) 
(some of these models. See page 17.) 


BOATS 

A Canoe, 16-ft. Canvas-Covered 

— Kayak, with sail, etc., 192- 
= ji  . | eee See 1.00 

Canvas-Covered Duck Boat (13 ft. 6 in. 
long), 279-R ........... eciees -50 

Combination Boat, 15-ft., for sail, “outboard 
motor, or oars, 131-132-133-R.... 1.00 

High-Speed Boat for Small Outboard Mo- 
Gore (7 ft. 25 dp. Fete), BEF Pe vcerececescecs .50 


16-ft. Motorboat-Rowboat (has decked hull; 
for use with outboard or inboard 
GEEVER BRE GATE), BIH Revcccccccccccseescocsssss -50 
Outboard Racer for Class “A” and ‘B”’ 
Motors, (10 ft. 4 in. long), 211-212-R_ .75 
Racing Runabout (13 ft. long, for outboard 
motor), 261-262-R . isekinemsaaeonst saree 
Racing Sailboat Blackcat (13 ft. 4 in. long, 
5 ft. beam, weighs 250 lb., Marconi 
PhaeWtl), 200 SIEGES vases cnscossssocesnsssvessoseanes 75 
Runabout Sportboat (151% ft. long with de- 
tachable top, seats that fold into 
bunks, etc.; for use with outboard or 


inboard drives), 175-176-177-R............. 1.00 
Sailboat (12 ft. long; weighs 200 lb.; has 
fast skimming-dish hull), 314-R.......... .50 


Sport Runabout (9 ft. 8 in. long, 43-in. 
beam, for small outboard motors), 
I Giri ticsshsatccancnnetnipsassdsdanmadescaSecs .75 

Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 224-R .50 


MISCELLANEOUS and TOYS 





Arbor and Garden Gate, §9........ 25 

f Baby’s Crib and — i 26 .25 

SN har Block Puzzles (six), 65..........4 25 
Flowerpot Stand (38% in. high) oa Novel 

Modern Table Lamp, 317A ........cccs00 .25 

ee ee eee ae 25 

Garden Trellises and Sundial Post, ?4........ Py 
Hanging Wrought-Iron Lamp, Metal Plant 

edieee, and C-Clamin, F246 0ccccccsccoee oan 

Log-Cabin Bird House, 244A............ccccccosees 25 


Outdoorsman’s Lightweight Trailer (10-ft 
long, 4 ft. wide, 4 ft. 9 in. high; 


kitchenette on back), 300-301-R.......... Bs 
Pere Bid, SFE. GORG, FD cccsccccccccrsacccesscconce ob 
Projector for Photos and Pictures, “259A.. 4d 
Simple Jewelry Designs, 298A..........ccccs-c00 a 
Toy Fire Engine, Dump Truck, etc., 101... .25 
Turned and Inlaid Buffet Set, 307A............ “a9 
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Send me the blueprint, or blueprints, numbered 
as follows 
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I am inclosing a dollars cents 
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| Street 


City and State.. = ae 
Please print your name and address clearly. 
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Mental Poisoning I 


Thoughts that Enslave Minds 


Tortured souls. Human beings whose self. 
confidence and peace of mind have been torn 
to shreds by invisible darts—the evil thoughts 
of others. Can envy, hate and jealousy be pro- 
jected through space from the mind of another? 
Do poisoned thoughts, like mysterious rays, 
reach through the ethereal realms to claim 
innocent victims? All of us, from day to day 
and hour to hour, in every walk of life, in 
every circumstance, are possible victims of 
mental poisoning, unless we understand its 
nature, and can quickly recognize its infec- 
tious innoculation. 


This FREE Sealed Book 


Do you know the strangest of all laws 
in man’s body? Man’s life, happiness, 
health, and enjoyment of the things of 
life depend on his understanding of the 
working of the human mind. Let the, 
Rosicrucians explain how you may ac- 
























quire an age-old method for mind devel- 
opment and the proper use of your latent 
inner powers. If sincere, write for the 


free sealed book. Address: ScribeC,E.X, 


The ROSICRUCIANS 
(AMORC) 
San Jose, California 
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pawawee se onomy, safety, ease of parking! Just 
ck he starter, throw in’ the clutch, touch the 
‘rator—and the powerful 1 (or'1 I Ps. 
é U SHM AN engine whisksyou quickly to office, 
factory, school or a pleasure spin. 
(For deliveries, get Kari-Pac model 
with big rear parcel carrier.) 
Equippedwith safety lock, drum 
brake, 12x3‘¢-in. balloon tires, 
big comfortable cushion seat. 
Unusually strong steel frame. 
ITE for free illustrated 
WR book, photos, full 
details. 
DEALERS j.0. 2013 
havesold 
60 the first few months! 
Get Spl. offer. 
THE CUSHMAN 
MOTOR WORKS 
Dept. 61, Lincoin, Nebr. 








materials, chair 
-reed, rattan, raffia, 
Hooked rugs, jute 


Caning and weaving 
frames, basketry materials 
rush, fibre. Leathercraft. 
and warp. 
Send 10c for Catalog. Instructions free. 
AMERICAN REEDCRAFT CORPORATION 
Dept. P.S. 130 Beekman Street New York City 
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TDAIIECD BUILDERS: BUYERS - OWNERS 
Send 25c for this Big Book ! 


Over 100 pages! Beautifully Printe d and Illustrated! 
Trailer ide eas and suggestions galore! Catalog shows 
America’s greatest line of seals er P arte and Equipment 

atlowe ices. Send 25c today action guaranteed 
TRAILER SUPPLY co., Box 438- & WAUSAU, WIS. 


BUILD IT YOUR 


Jim Dandy Cabin Cruiser 
The Trailerthat has everything! 
Classy! Roomy! Easy to build at low 
cost! Mail a dollar bill today for Com- 
plete Plans a Instructions! 


TRAILER SUPPLY CO., Box 125-B, WAUSAU, WIS. 


Print YourOwn 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, etc. 
Save money and time. Sold direct 
from factory only. Junior Press, 
 , -— Job Press $11, Power $149. 
Do popular raised printing like en- 
graving with any of our presses. 
Print for Others, Big Profits. 
Pays for itself in a short time. 
Easy rules sent. Write for free 
catalog of outfits and all details. 


4 The Kelsey Co., R-33, Meriden, Conn. 
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When answering advertisements, 
please write your name and 
address plainly. 











Save Money. Spring catalog lists thousands 
\of items—Radio Sets, P.A. Tubes, Parts, 


&: oni!) Kits, etc., at lowest “wholesale” prices. 
RI »= 


Le nad cache anaes adh fn 


WHOLESALE RADIO SERVICE CO.. Inc. 
4 109G Sixth Avenue, New York, N. Y 
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MASTER BUILDER 
OF SPEED 


(Continued from page 31) 


the thrills, the superficials. How are the 
records made possible? 

You will find Offenhauser on the side lines 
checking and rechecking engines of various 
drivers to make sure they are ready to burn 
up the track, surely and economically. 

When Petillo, for instance, found his motor 
was consuming gasoline at a too-lively rate, 
Offenhauser connected a cable between the 
dashboard and carburetor, with which the rid- 
ing mechanic closes off the idling jets at high 
speeds, opening them when the car comes into 
the pits. 


HIS master builder never permits an en- 
gine to enter a race until it has been thor- 
oughly and completely tested, not on a block 
but on the road or track. This year no pre- 
mium fuels were permitted, all drivers being 
required to use “standard” gasolines, meaning 
those which have been selling to the public at 
least a year. Thus, engines were rebuilt this 
spring, pistons and cams strengthened. 
Where formerly a compression ratio of four- 
teen to one was common, this now has been 
lowered. On a dirt track near his plant, Offen- 
hauser tests his engines to determine the max- 
imum compression he dare employ before the 


engine “pings,” or detonates with a bang. 
Offenhauser uses only metals which have 
been thoroughly tested recognized labora 


tories. Not only does he make his crankshaft 
of nitrolloy steel, but after machining it he 
heat-treats the finished product in an air- 


tight oven in the presence of ammonia gas 
This makes the shaft so hard that he actually 
can cut glass with a sharp edge, a feat impos- 
sible with ordinary, tough tool steels. 

Connecting rods of chrome-vanadium steel 
are first rough-machined, then heat-treated to 
make them tough, and finally are finished by 
machine. A high-tin-content Babbitt metal 
lines the crank-pin end, while the wrist-pin 
end is fitted with a hardened steel bushing. 

“We found in the past that bronze burns 
out under the high compression,” he ex- 
plained. 

The Indianapolis classic has contributed far 
more to motoring than a thrill for the thou- 
sands who witness it. This race is the cruci- 
ble from which, sometimes at the cost of hu- 
man life, come scientific and mechanical de- 
velopments that make for greater comfort and 





mention PoPULAR SCIENCE 


safety on the highway. 

I asked Offenhauser what he considers the 
greatest contribution of racing to motoring 
in general. 

“Begin anywhere you like,” he _ replied. 
“Four-wheel brakes were used at Indianapolis 
five years before the public got them. Thanks 
to racing demands, you have tires which will 
give service 20,000 miles or more. Antiknock 
fuels were tested first on the track, and as a 
result you have higher-compression engines. 


NIVERSAL joints which will stand both 
speed and heavy pulling were developed 
in racing cars. Also, carburetors which give a 
gasoline mileage once thought impossible. 
High-pressure oiling systems guaranteeing lu- 


| brication to all parts, shockproof steering, and 


shock absorbers came from the Indianapolis 
Speedway, partly because the boys could not 
stand the bumps. Springs, once long and com- 
paratively unyielding, have been replaced by 
short, flat springs which make riding a pleas- 
ure on rough roads. The racing drivers who 
first tested them made possible these luxuries 
and economies on modern automobiles.” 
While Offenhauser’s fame as a builder of 
racing motors was skyrocketing, the midget- 
car craze swept the nation. Four years ago the 
first of these peewee racers, powered by an- 





cient motor-cycle and outboard engines, 
roared around a (Continued on page 108) 
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STERNO CANNED HEAT 
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CONTEST 


50 


CASH PRIZES 


Ist Prize, 50 $2 Bills ($100) 
2nd Prize, 50 $1 Bills ($50) 
3rd Prize, 50 Half-Dollars ($25) 
4th Prize, 50 Quarters ($12.50) 
5th to 50th Prizes, 50 Dimes ($5 each prize) 


IT’S EASY 


Just answer this one question: 





“What one event has contributed most to 
American prosperity in the last 50 years 


(the period during which the Sterno Cor- 


poration has been in business)?” 


yor answer might be ‘“‘The invention of 
the automobile,” ‘“‘The Chicago World's 
Fair,’’ ‘The opening of the Panama Canal”’ or 
any one of hundreds of other events. 

Whatever your choice—put your reasons in 
not over 100 words. Send in your entry with one 
STERNO label, or reasonable facsimile, and 
your dealer’s name and address. 

DEALERS: There’s at least $5 for you (or 
your clerks) if one of your customers sends in a 
winning entry on a blank signed by you. Give 
continuous display to Sterno during the contest 
and explain the conditions relating to it. Enter 
the contest and win a prize yourself. 


FOLLOW THESE RULES 


1. Anyone except STERNO employees may enter. 

2. Write on STERNO GOLDEN JUBILEE PRIZE 
CONTEST blank (ask your dealer for one) or on a plain 
sheet of paper: (a) What you consider to be the event that 
most to contribute to the prosperity of America 
» period during which the 


has done 
past fifty years (t.« 
stion has been in business) and (b) 
than 100 words 


based on the 


during the 
Sterno ¢ 
sons for your choice in not more 
awards will be 


give rea 
Literary 
merit 


orpor 
style isn’t important 
of your reasons 


3. All entries must be actompanied by label or facsimile. 


4. In case of tie, duplicate 

prizes will be awarded - e - 

Judges’ decisions are to be "yp 
final -/ 


5. All entries must be post- 
marked not later than Sep- 
tember 30, 1937. 






NEW HEAT 
TIMTENSIFIER) 


Sterno Canned Heat is 
smokeless, odorless. Ig- 
nites instantly. Safe, 
° ome —/ * 
clean, can't spill. The a 


convenient fuel for cook- 
ing light meals, warming 
baby's bottle, heating 
water for shaving. Use it 
for picnics, camping; on 
yachts and trailers. 


STYLE No. 25 
PRICE 50¢ 
IN U.S. 
For sale at 
Your Regular Dealer 


MAIL YOUR ENTRY TODAY TO 


STERNO INSTITUTE 


Dept. PS-7 
9 East 37th Street, New York, N. Y. 
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In sunshine bright, 
When roads are hot, 
Your lubrication‘s 
On the spot. 
So play it safe... 
Be well advised! 
Insist your car 


Be Pennzoil-ized! 


°° pure Pe 
Sag 


NO OTHER CLEANER NECESSARY! 


Don't paint your car till vou have t! 1 
KOLOR WAX. Don’t polish your car ti 
e tried KOLOR WAX. Refinish your 
ess than one hour, protect new car or old for 7 5« 
KOLOR WAX 1 polish to match the color o 
ur car. Cuts hours of polishing time R 
t ! road fil n one operati I 
Re re or protect ne ur ( ( é 
] ird lustro ! N 
1} le Doc ot d t ( ( 
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KEENIZER PRODUCTS 


Fostoria, Ohio 








MASTER BUILDER OF SPEED 


(Continued fro 


flat dirt track at Los Angeles. For two years, 
youngsters, coaxing speed from frail chassis 
and power plants of more than dubious re- 
liability, risked their necks for small purses. 

Then Offenhauser motors placed one-two at 
Indianapolis, and Earl Gilmore, California 
oil man, who had built a stadium to accom- 
modate the throngs that sought admittance to 
the midget races, came to this master crafts- 
man with a demand. 

“We must keep the show moving,” he told 
Offenhauser. ‘Twelve cars start, and two 
finish.” 

Offenhauser built a sleek little motor, one 
capable of turning up 7,500 revolutions a min- 
ute to pour 150 horsepower out from the 
ninety-seven cubic inches of displacement 
within its four cylinders, collected $1,200 for 
the power plant complete to clutch and trans- 
mission, and turned it over to Curly Mills, 
one of the midget stars. That was in Septem- 
ber, 1935. During the same month, he de- 
livered the second engine to Bob Swanson, 
another young ace of the midget pilots. 


*°Q‘HE’LL do ninety-five,’ Offenhauser cau- 

\Y tioned Mills. ‘‘Don’t try to open her up 
on those straightaways; and don't gun her too 
quickly, or you'll skid.” 

Mills took the engine, entered a race later 
that week, and won. Since then Offenhauser 
has built twenty-one motors for the midgets, 
and has lost only three races in the hundred 
or more his baby speed plants have entered. 

These events,’ he told me, raising his 
voice above the whirr of machines turning out 
parts for the larger racing cars which a few 
days ago faced the starter’s flag at Indianapo- 


AMAZING CAMERAS 


Continued fro 


enlarger, so Rivero built one. A novel feature 
is the reflector, made of sheet metal, nickel- 
plated to increase its reflecting power. Rivero 
calculated the curves of its parts carefully, so 
that the reflecting surfaces are segments of 
ellipses. The reflector, working in conjunction 
with a condensing lens, produces even, intense 
illumination on the negative. A 100-watt lamp 
is too powerful to use with it for ordinary 
bromide enlarging paper. 


YEVERAL developing *tanks, all homemade, 
AK ire to be found in Rivero’s garage-corner 
darkroom. Each of the tanks has one or more 
features setting it off from ordinary tanks of 
similar type. There is one developing outfit 
that will handle film from vest-pocket (154 
by 2'4-inch) size up to 314 by 5%-inch rolls, 
and vest-pocket and 2'4 by 3%-inch film 
packs. It has a spiral-grooved reel, in which 
film is held at the edges only, and which Ri- 
vero patiently fashioned, on a homemade jig 
saw, from pressed-fiber building board. He is 
planning a new spiral-grooved reel, to be made 
of waterproofed cardboard 

\nother tank, made of cardboard and wood, 
and waterproofed with a celluloid solution, 
has an ingenious valve for emptying, a ther- 
mometer well on the side, and stainless-steel 
bearings for the film reel. This tank is used in 
conjunction with an agitator made from an 
old fan motor 

As Rivero’s leg injury became better, and 
his camera-building activities progressed, he 
idded to his tool collection. He made a small 
lathe on which he can turn wood and metal 
He is constantly expanding his collection of 
hand tools by making new ones 

Rivero is not the type of hobbyist who 
makes something and then puts it away on a 
shelf to collect dust. His miniature camera has 
had steady use. In fact, its first coat of enamel 
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lis, “are tougher on cars and engines than the 
big races. Meyer and Petillo, to take a couple 
of the leaders, go into a turn easily, never 
varying the speed of their engines more than 
1,400 revolutions a minute. But the midgets! 
They roar down the straightaway, scarcely 
one sixteenth mile long, jam on the brakes, 
slow to 2,300, then jam the throttle down and 
wind up to 5,300 revs at the drop of a hat. 
Remember, too, this happens twice every time 
they circle the quarter-mile track.” 

Oddly, the baby is running away from the 
parent. This year, $150,000 in prizes is being 
offered at various midget tracks, whereas the 
total offered winners in the major large-car 
racing events falls short of that amount. In 
ten weeks, according to Offenhauser, a good 
driver can place in the money often enough 
to pay for his car and engine, cover all oper- 
ating and travel expenses, and save $5,000. 


UT the speed builder’s heart is in big-car 

racing, and for six months each year he 
works fourteen hours a day fitting parts to a 
split hair breadth, so that they may not fail 
when put to the crucial test. He uses no stock 
parts, and machines every piece, from block to 
lock washers, to specifications taken from 
blueprints. 

Once assembled, his motors give greater 
speed than any yet built. What is the secret ? 
Offenhauser would have you believe that his 
success lies in the use of proper materials of 
the proper weight at the proper places. He 
neglects to add that for more than two dec- 
ades he toiled without recognition, acquiring 
the experience and skill that drives his crea- 
tions across the finish line ahead of their rivals 


BUILT AS A HOBBY 
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has worn off, and the second one is going fast. 
And if something were to go wrong with the 
mechanism, he wouldn't have to ship the cam- 
era to a factory for repairs; he simply would 
get out a screw driver and fix it himself. 
The miniature camera is unique in a way 
that reflects Rivero’s engineering training. He 
worked out the design on paper, and was so 
certain of it that he completed the job en- 
tirely, finish and all, without preliminary ex- 
perimenting. And the camera worked per- 
fectly from the first shot, except for a few 
film scratches, which were eliminated by 
changing the pressure-plate arrangement that 
holds the film flat. Since the camera was fin- 
ished, he has never had to go into its works. 
He has thought of speeding up the shutter, 
but hesitates to disturb the setting of the 
shutter springs while it is working so well. 


HE miniature camera was not his first 
camera-building venture, but his third. 
When he first was looking around for some- 
thing to keep him occupied, he got hold of an 
inexpensive “watch camera’—a contrivance 
shaped like a watch, with a lens in the stem, 
and using narrow strips of film. This camera 
did not work well, so he rebuilt it. He re- 
focused the lens, made a new film magazine 
and spools, and constructed a splitting device 
for cutting strips of standard film into ribbons 
that would fit the camera. When he got 
through, the watch camera was capable of 
making really excellent pictures, as his album 
proves 
Then he felt the need for something larger 
and more flexible. A 344 by 4%-inch film- 
pack camera of somewhat ancient type came 
into his possession. It had almost no virtues 
except a usable lens and shutter—no adjust- 
ments except those barely essential, and no 
focusing back. So (Continued on page 109) 


POPULAR SCIENCE MONTHLY 














co 











Own a CHEEZE-KIST 
Popcorn Route 


BIG PROFITS MANUFACTURING 
AND SELLING AT WHOLESALE 












Imagine fresh, crisp popcorn fla- 
vered with golden yellow liquid 
cheese. That's CHEEZE-KIST—the 
newest food sensation that is sweep- 
ing the country. We furnish outfit 
enabling you to make this tasty food 
product Large production capacity 
of outfit MAKES BIG EARNINGS 
POSSIBLE. Make CHEEZE-KIST 
in your own home and sell your en 
tire output at wholesale to store 

taverns, road houses, ciga tands 


restaurants, ST ARTLING 
PROFITS. Experience not important. 


NEW LOW PRICE OPENS FIELD 
FOR ORDINARY MAN 


ete 


Complete manufacturing equipment 
furnished at price so unbelievably 
low that even the man of limited 
means can start Everything sup 
plied, including formula, manufac 
turing and selling instructions. Op 
eration made as simple as A B C, 
Raw material plentiful and cheap. 
All particulars furnished free. Sim 
ply send name today and get all the 
facts. 


GAR sranps CHEEZE-KIST COMPANY 


747 High St. Springfield, Ohio 








9 Never in the history of gas 
engines was a motor ever 
jy offered at so low a price. 
£ All America has acclaimed 
this engineering triumph 
gy accomplished by outs standing 
G.H.Q. designers and engineers 
after years of exhaustive, sci 
entific, aerodynamic research. 
Has broken records for amazing 
performance.Flies model planesup to 
10 ft. wingspread. Also used for boats 
And |ook at all these extra features! Easy 
starting ist a twist of the wrist. Steady 
running —runs 27 minutes on ounce of gas 
Precision, replaceable parts. Cylinder and Pis 
ton Lapped. Longest crank sh aft ever made on 











miniature motor. Chrome nicke a shaft with 
Post- 1's’’ bearing surface. Connectin of high speed 
paid mze. 1/5 horse power at 3000 to 7000 R P.M. This 
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entirely assembled on a stand. 
€ e shipme ent performance guaran 
me I ’ . r batteries included, Only $12.50 postpaid. 
One Day Service. I!)ustrated catalog 3 cents. 
G.H.Q. MODEL AIRPLANE Co. 
854 East 149th St. Dept. S New York, N. Y. 


The Midget Slide Rule 


equals a 12 in. straight slide rule in 
recision as A, D, Cl, Log 
og Frac isan and Shated 3c ties’ ives 
Logs. Gives Trig. functions to 1 min. 
fromvUto90 degrees. Engine Divided 
Scales on white coated ATE 
PERMANENTLY ACCURA 
4 in. With case and ins re tions. 
$ R. ont 12C.0.D. LAR SIZE 
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“ $5.80. SATISFAC 
TION GU ARANTEED. Free circulars. 


Gilson Slide Rule Co., Stuart, Fla. 
Slide Rule Makers since 1915 
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$18.50 value, only $3.99! 
Fine educational hobby. 









mercial apparatus. ll y 
lustrated manual shows 
how to build radio circuits, 110-volt a exten- 


io ion phone arc light, thief detector, electric stove 
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motor-driven woodwork- { 
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AMAZING CAMERAS BUILT 
AS A HOBBY 
(Continued from page 108) 


started to work on it. He cut it 
2% by 3%-inch size, made a film- 
and a ground-glass focusing 
screen for it, built a rising-and-swinging front 
out of aluminum, and made a new bellows 
twice the length of the old one, so that close- 
up objects could be focused. To focus the 
camera, he made a rack-and-pinion bedplate 
mechanism; and he cut the teeth in the rack 
by hand, with a hack saw! 

“Most amateur photographers,’ he says, 
“could get even greater enjovment out of 
their hobby if they would build their own 
equipment. I had to make my own, because of 
cost, but I found that it is as much fun to 
build a camera as to use it. 

“And for the benefit of those who claim 
lack of space for the pursuit of their hobbies, 
I might mention that my small garage holds 
a ten-foot workbench, a darkroom, and other 
various and sundry junk—besides housing a 
car at night!” 

Rivero’s collection of cameras, enlargers, 
developing tanks, and tools—all made with his 
own hands, with little more to start with than 
a lot of time to kill and a vague idea—ought 
to serve as an example to other craftsmen who 
think that they need a completely equipped 
laboratory or shop in order to do anything. 

Imagine yourself building a miniature cam- 
era of watch-like precision while lying on your 
back in bed, and you have some idea of what 
Horace Rivero has done. He longs to get back 
to his engineering, but never will lose his in- 
terest in photography. 


SHORT-WAVE SET IS 
TWO RECEIVERS IN ONE 
(Continued from page 69) 


the knob and 
is advisable i 
of troublesome 


Rivero 
down to 
pack adapter 


the condenser shaft, 
order to avoid any 
‘“hand-capacity” 


between 
however, 
possibility 
effects. 

Six plug-in coils are necessary to cover the 
range from four to 200 meters. The two for 
the superregenerative detector should be 
wound on special ultra-short-wave coil forms. 
For the ordinary regenerative detector, how- 
ever, the builder may use a commercial set 
of four-prong coils or wind his own on tube 
or small-diameter coil forms. Specifica- 
for the windings are given in the coil 


bases 
tions 
chart. 

An alternating-current power pack is used 
to supply all the necessary voltages for the 
receiver. It furnishes six volts for the tube 
filaments and approximately 180 volts for the 
plate circuit. Resistor (R;) improves the fil- 
tering and keeps the plate voltage at a reason- 
able value, while the mica by-pass condenser 
(Cy) eliminates tunable hum. Incidentally, 
this power supply also is ideal for use with 
the popular five-meter radiophone described 
in a recent issue (P.S.M., Dec. °35, p. 54), and 
answers the requests of many readers who 
have expressed the desire for a diagram of a 
suitable unit. 

The tuning technique to be followed will 
depend upon which detector is switched in- 
to the circuit. With the ordinary regenera- 
tive detector, stations are tuned in with the 
regeneration control advanced to a_ point 
where oscillation begins. Then the control 
can be “backed down” until the whistle stops 
and the desired signal becomes intelligible. 
For superregeneration, however, the regenera- 
tion control should be adjusted until there is 
a strong hiss heard in the earphones. When a 
station is tuned in by rotating the condenser, 
the hiss will diminish or drop out completely, 
depending upon the strength of the signal. 


Usually the same setting will suffice for both 
the regenerative and the superregenerative de- 
tectors. 
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By DAY he works with words 





— 
at Night he works with TOOLS 


Just as he can always find 
exactly the right word, phrase or 
sentence as he pounds out his 
story, this newspaper man can 
always give a piece of metal 
exactly the right filing touch as 
he works at his bench at home. 


And he can always give you 
straight, clear phrases telling 
why he uses Nicholson Files for 
fast work, for delicate work, for 
all hinds of filing. 

"They always cut to hairline 
accuracy —they don't vary in 
quality or performance — they 
cut faster and cost less to use—"’ 

Competent, clear thinking men, 
successful hobbyists in their spare 
time, have a very definite idea 
of the advantages of Nicholson 
Files. Let these files help you 
make things of utility and beauty. 
At your hardware store. Nichol- 
son File Company, Providence, 
a 2S 


FILES FOR SMALL, 
ACCURATE WORK 


Ask us about Nicholson 
X.F. SWISS PATTERN 
FILES — Set of 1 dozen 
assorted 6," knurled 
handle needle files in a 
wooden box which, with 
| top removed, serves as a 
convenient holder on the 


work bench. 


A FILE FOR EVERY PURPOSE 
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LAST SO LONG 


ROBABLY you don’t give much thought to your electric 

light bulbs nowadays. . . except on one of those infrequent 
occasions when a lamp burns out. Yet it wasn’t so terribly far 
back that bulb replacement was quite an item in the family 
budget and people did think about it. 





Perhaps you have a pretty good idea of why today’s incandescent 
bulbs last so much longer, but do you really know? Do you 
know why they give better light and cost so much less? We 
weren't altogether sure ourselves until a “Popular Science” cam- 
eraman went to Nela Park, Cleveland, and got the whole story 
“in the box.” And it is a story ...a most absorbing one. 


See it and hear it in the newest release of “Popular Science’— 
Paramount’s fascinating series of sound and color shorts—when 
it comes to your neighborhood theatre. Or ask the manager to 
book it. See, too, the miracles of plastic surgery, the world’s 
largest camera, tricky new living room furniture, how science 
has made the life of the ant an open book to everyone. Here’s a 
movie that not only you but the whole family will enjoy. 


Produced in Cinecolor by Carlisle & Fairbanks with the 
co-operation of the editors of Popular Science Monthly 


C Cfaramount Cpicture 
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DOES YOUR CAR HAVE | 
NEW-TYPE BEARINGS? | 


(Continued from page 70) 


a bearing, and in some ways a better one, by 
the modern method.” 

“Well, if that is just as good a way to make 
bearings, why wasn’t it done before?” Walton 
grumbled. “Surely, bearing makers didn’t go 
to all the trouble they took to anchor the 
bearing metal just to amuse themselves, did 
they ?” 

“They did it because they hadn't found 
out how to make a loose bearing shell that 
wouldn’t pound to pieces,” Gus replied. “You 
couldn't make sections of bearing like this 
out of Babbitt metal and get away with it. 
Watch this.” 


US picked up one of the old bearing sec- 
tions that Walton had removed from 
his car, and pounded it with a hammer. In- 
stead of smashing, as it would have done if 


it had been made of pure Babbitt, the bear- | 
ing merely bent. 


“The secret of the new connecting-rod bear- 
ings is in knowing how to coat steel with 
Babbitt metal or one of the other new bear- 


ing metals they are using nowadays, such as | 


copper-lead and cadmium-silver alloys, and 
also in learning how to make the parts so 
accurately that the fit will be right without 
any handwork. 

“You remember how,’ Gus _ continued, 
“when you used to scrape in a connecting-rod 
or main bearing, you always shimmed it after 
you finished scraping, so that the shaft would 
turn easily? You did that so there would be 
just enough play to let the oil get into the 
bearing.” 

“And how do they get around the need for 
scraping now?” Walton asked. 

“I was coming to that,” Gus smiled. “In 
the first place, they've developed machinery 
for finishing the bearing surfaces of a crank- 
shaft by grinding and then by lapping, so 
that they are dead round—as smooth as glass, 
and true to size to a fraction of a thousandth 
of an inch. The same thing applies to the 
connecting-rod bearings. So your shaft size 
and the connecting-rod big-end size are ex- 
actly right, and the surface is mighty near 
perfection. The floating bearing is steel, with 
a heavy layer of Babbitt or one of the new 
bearing metals put on so that it can’t pos- 
sibly come loose. All you need to do is to 
make the bearing section exactly the right size 
to fill the space between the outside steel sur- 
face of the shaft and the inside steel surface 
of the connecting-rod, with the proper amount 
of play to provide for the flow of oil, and you 
have a bearing that can be renewed in just 
a few minutes by slipping new bearing sec- 
tions into place.” 


ALTON gazed solemnly at the mirror- 

like surface on the inside of the big end 
of the connecting rod, then crawled under the 
car and ran his finger over the shining steel 
of the crankshaft. 

“T should have doped that out for myself,” 
he grumbled, as he got to his feet again. 
“How do these bearings stand up?” 

“As well as the best hand-scraped job, con- 
sidering that motors now run at much higher 
speeds than they used to,” Gus replied. “Of 
course, bearing wear depends on lubrication, 
mostly, and there’s where the modern car 
shines, with oil being forced into the bearings 
under pressure every second the motor is run- 
ning. As a matter of fact, the use of pressure 
feed oiling was one of the things that helped 
along the standardization of bearings. You 
see, the pistons are lubricated by the oil that 
is constantly being forced out of the con- 
necting-rod bearings and flung all over the 
inside of the engine. Naturally, the amount 
of oil that comes out of a bearing depends on 
how much play (Continued on page 113) 
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SIMPLE HINTS ON SURFBOARD RIDING 


(Continued from page 25) 


ee 


In rescuing a helpless swimmer, it is best to 
straddle the board while dragging his weight 


speed of the swell. As the stern lifts, throw 
your weight slightly forward in order to gain a 
final impetus for the slide. If all is well, you 
now will start to glide down the slope of wa- 
ter, just as a toboggan speeds down an icy 
hillside. 

Once under way at a pace that drives wind 
and spray whistling by your ears, your first 
maneuver is to “slide,’ or angle to one side, 
away from the break of the wave. This may be 
accomplished simply by shifting your weight 
and, if the board fails to respond instantly, 
using a foot as a rudder. Failure to come into 
a slide sometimes causes a board to dive, es- 
pecially on steep waves. On this initial ride 
you probably will be content to maintain a 
prone position, but continued practice will 
eventually find you standing on the speeding 
plane. 

Many riders come to their feet in a single 
movement, holding the board steady with 
their hands. The beginner, however, probably 
will feel more secure if he first draws his 
knees beneath him. An erect wave rider gen- 
erally has one foot slightly in advance of the 
other, in some cases standing almost sidewise 
to the direction of travel. Like a tight-wire 
artist, you may have to use your arms vigor- 
ously in balancing. 


UIDE your sensitive craft by shifting 

your weight from side to side. If the bow 
appears to be dropping, take a short step 
backward to alter your balance slightly. Con- 
versely, a step or jump forward will tend to 
lower the bow and send you farther down the 
slope of the wave. A zigzag course can be 
maintained by careful steering. Expert wave 
riders have been known to dart in and out 
among the mussel-crusted pilings of a pier 
while standing erect and steering solely by 
balance. 

At length, you approach shallowing water 
and the point where all waves must break. 
To prevent any mishap in the breakers you 
will “cut out.” Step well back on your board 
and, as the bow lifts, lean sharply to one side. 
This will allow the wave to pass on beneath 
you. Once you have escaped a wave, how- 
ever, be quick to paddle seaward again, lest 
you be mauled by the following breaker. 

Sometimes a rider is able to survive the 
break and continue his ride clear to the glis- 
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tening sand, but no matter how experienced 
he may be, there always is considerable dan- 
ger when passing the break. Short rides can be 
had on waves that already have broken. In 
fact, this elementary form of surf riding has 
a considerable following, especially among 
younger swimmers and persons with small, im- 
provised boards. In catching a_half-spent 
breaker, keep well back on your board and 
paddle strongly as the water rolls against you. 
Sometimes you may be carried to the beach. 

On the greater swells before the break, tan- 
dem riding is gaining popularity. The addi- 
tional weight makes a wave more difficult to 
catch, and a steeper slope is preferable. The 
steersman, who rides behind, first rises to his 
feet, and then assists his companion to an up- 
right position very close to him. A sturdy 
rider sometimes is able to hold a passenger on 
his shoulders. 

Those who have years of wave-riding be- 
hind them are able to perform sensational 
feats on the speeding surfboard. It is not unu- 
sual to see a man balancing on his head and 
hands while the craft is in full swing. Others 
are able to ride backward, turning around by 
a single quick movement. Two persons rid- 
ing parallel may change boards in midflight. 
Such trick riding requires a smooth, clean 
wave. 

Another stunt that catches the eye of the 
visitor is free-board aquaplaning. As practiced 
on the hollow board, the rope attached to the 
power boat is held in the hands of the rider, 
who maintains his position on the board sole- 
ly by the friction of his feet on the smooth 
surface. Sharp turns with the free board are 
deadly, but in case of a spill you still will have 
your craft near at hand for support, even 
though the boat speeds on. 


N “BODY SURFING”—riding waves with- 

out a board—the technique varies from 
that practiced on the surfboards. Although 
very steep swells may be taken in this man- 
ner, most body surfers elect to catch a wave 
just as it is breaking and then travel with 
their heads and shoulders just ahead of the 
‘“‘suds.”” Where the breakers are not strong, you 


may find it a help to 
‘<2 





kick the feet while un- 
er der way, or to bend 

i one or both legs at the 
knees. 

Some “body surfers” 
prefer to extend their 
arms forward, but you 
will note that under 
most circumstances the 
most proficient per- 
formers will keep their 
arms close to their 
sides. This position al- 
lows the chest, which 
is the body’s region 
of greatest buoyancy, 
to be as far as possi- 
ble in advance of the 
rolling water. 

And now, as we rest 
upon our surfboards, 
awaiting a green swell 
which moves silently 
toward us, let us hail 
the cradle of the wave 
rider — Hawaii. May 
we salute, also, that 
ancient island conquerer, King Kamehameha 
I. Legend tells us that, even when old in 
years, he was a skillful wave rider. But surely 
no man is old who can hitch his surfboard to 
the untamed waves. To him, and to those 
other sunny-souled people of the islands, let 
us be grateful for at least one secret of pro- 
longing youth. 


swimmer is 
being paddled ashore 
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your whiskers with keen 
swift-shaving Treet Blades! 


Carefully inspected, they 





have true, dependable, 
extra-keen edges! Spare 
your face—spare your 
purse — get money-saving 
Treet Blades, today! 


Treet Safety Razor Corporation 
Newark, New Jersey 
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A KID COULD DO IT 


THERE’S no use risking re pair bills and ruin- 
ing the efficiency of your motor. You can 
cle: ‘an out the radiator and be sure of com- 
plete, cool circulation of water. Sani-Flush 
removes rust and lime deposits. It flushes 
out sludge and sediment. You cap do it 
yourself in a few minutes. 

Just pour a little Sani-Flush in the radia- 
tor. (Follow directions on the can.) Run the 
engine. Drain, flush and refill with clean 

water. Clean radiators regularly, twice a 
year. Sani-Flush cannot injure ae 
cylinder heads or motor fittings. in 
most bathrooms for cleaning toilets. sk ‘ by 
grocery, drug, hardware, and five-and-ten- 
cent stores—25 and 10 cent sizes. The 
Hygienic Products Company, Canton, Ohio. 


Sani-Flush 


KEEPS RADIATORS CLEAN 


HUAN JDJEE2 1001 USES 


Grinds - Drills - Cuts - Polishes 
Carves - Routs - Saws - Sands 
Sharpens - Engraves 








A whole shop full of tools 
in one for work on all met- 
als, alloys, bone, resins, glass, 
stone, wood, etc. Uses 200 
accessories. Saves hours of 

tedious work. 13,000 r. p.m. 

ACor DC, 110 volts. $10.75 and up, postpaid. 3 


Accessories Free. 






DE LUXE MODEL 


For constant service, nothing com- 
pares with this easy-to-handle pro- 
duction tool. Saves time and labor. 
Fastest, smoothest, most powerful 
tool for its type and weight. 25,000r p.m. 
$18.50 postpaid, 6 Accessories Free 


* Get a Demonstration at Your 
7 Dealer's or Order Either 
PA Model on 10-Days Money- 


‘ Back Trial. Catalog Free. 
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> CRAFTSMAN’ S PROJECT BOOK 


‘Pleasure and t Profit with a Handee" 


Send ‘ ¥ . Easy working plans for making many 
Couper ; interesting and unusual projects, 25¢ 
Today 4 stamps or coin 


CHICAGO WHEEL & MFG. CO., 1101 W mene, Dept. S, Chicago 


Send Catalog Pro ject Book 
$10.75 Model De Luxe Send C. O. D 
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YOU CAN BE A PLANT WIZARD 


(Continued from page 57) 


magnifying glass, you usually can see the pol- 
len grains adhering to the surface of the pis- 
til, which indicates that your transfer is com- 
pleted. 

Re-cover the fertilized female parent flower 
with waxed paper and mark it with a tag to 
show the parentage of seed that will be in the 
pod. The pistil withers and the seed pod 
swells, showing that seeds have formed and 
the waxed paper can be removed. When the 
seed pod is ripe, the whole stock can be re- 
moved and stored. At planting time, a small 
stake label bearing the cross parentage is 
placed on the row or section in which seeds 
from each single pod are sown. Then wait for 
the show of bloom 

At blooming time, give a serial number to 
each seedling worth saving. Save seedlings for 
two purposes; for their own quality and for 
breeding use in subsequent generations. Enter 
the seedling number in a note book, record- 
ing its parentage. It is important to know, in 
the future, the “blood lines” of each seedling. 


| here example, you are crossing a red and a 
white flower, hoping to develop a salmon 
tint. You obtain a white seedling that has 
all the qualities you are after except color. 
But you know the red strain is in it, for 
your record shows that. Now, you cross this 
with a yellow variety. For there is reason to 
hope that the white-red seedling blended with 
the yellow will combine the lightness of white, 
the red tinge of the red parent, and the yellow 
color to produce a salmon. Your records are 
your guide; keep them always. 

All tools and supplies for your new hobby 
can be purchased for less than two dollars. 
They include small hand tweezers, a magnify- 
ing glass, a small notebook, some waxed paper, 
a bundle of durable price tags, and a few 
cents’ worth of garden-stake labels. Manicure 
scissors are helpful in removing the stamens 
of some flowers. 

The intricate part of plant breeding in- 
volves the science of genetics, which gives the 
groundwork on which a breeder may reason- 
ably predict what he will secure from any 
cross, provided he knows the blood-line par- 
entage. Genetics is a study in itself, but a 
practical basis for determining how to cross 
to get results can be briefly presented 

Each parent has characteristics that are 
carried to the hybrids. Half a century ago, 
an Austrian monk named Mendel worked out 
the law of ratios in which these characteristics 
will appear in hybrids. His experiments were 
made with sweet peas. Examination of a 
sweet pea discloses that both male and female 
elements are enclosed in a pouch in the lower 
portion of the flower. Neither insect nor wind 
can naturally cross-pollinate a pea blossom 


They are self-pollinating after an initial hybrid- 


ization. By “selfing,” or inbreeding the blooms 
beyond the first generation, Mendel learned 
the way in which the unit characters of par- 
entage will continue to split. Thus came to 
us ‘“‘Mendel’s law,” which is the foundation 
of scientific breeding 


YIMPLY stated, Mendel’s law teaches that, 
KJ with reference to a given characteristic, one 
fourth of the hybrids will resemble one parent, 
one fourth the other parent, and half will be 
“indeterminate.” Seed from this indeter 
minate group break again in the same ratio 
when only one unit character, like color, is 
considered 

In practice, a cross between a white flower 
and a red one may show one fourth red, three 
fourths white. This because the white is 
conferring what is known as a “dominant” 
characteristic It overshadows the other 
color character, which is “recessive.” 

Therefore, the plant breeder recognizes that 
if a white-red cross is made, and one fourth 
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of the hybrids show red, while three fourths 
show white, he has the red color “fixed” im- 
mediately. But because two thirds of the 
whites are “indeterminate” hybrids, he must 
work farther to “fix” that color so it will 
come true from seed. The “fixing” is merely 
carrying the dominant color through enough 
generations to determine which are the “fixed” 
hybrids of that dominant color. 


HIS law applies only when dealing with 
one unit character, such as color. Practi- 
cally, the parentage of any flower the amateur 
deals with is thoroughly mixed already, and 
the results will show all sorts of intermediate 
coloring blends, all sorts of other combina- 
tions of any single unit character. Further- 
more, it is important only when dealing with 
plants that must be propagated by seeds. It 
need not worry the hybridizer who works 
with plants, that can be propagated by cut- 
tings, slips, scions, or bud grafts, for such 
propagation carries characteristics indefinitely. 
Do not overlook the fact that every seed- 
ling carries the characteristics of both par- 
ents. Some may be submerged, but they 
are there. By crossing, you may recover 
them. One plant may have vigor, size, every- 
thing but the blossom sought. Another may 
have the blossom you want. Recross them, 
and somewhere in the resulting seedlings you 
will get the combination you want. Look on 
your crossing as a blending process, from 
which you select those individuals that show 
promise of producing what you seek. Ap- 
proaching from this angle, anyéne can make 
crosses intelligently. 

Pollen generally is fertile only on plants of 
closely related species. A climbing rose can 
be crossed with a wild rose, or a tea rose with 
a climber. Natural limits allow a pumpkin 
to cross with a squash, or either might cross 
with a cucumber. A tomato has been crossed 
with a pepper; they belong to the same order 
of plants. 

In this field of crossing between different 
species in the same family, lies what has been 
called “plant wizardry.” Not even the best 
plant breeders know how far this sort of cross 
may be “crowded.” It is a shot in the dark. 
Amateurs will get more certain results by 
working within a species. But if these “freak” 
crosses are attempted and are successful, a 
wholly new sort of plant may result. 

Plants that must be propagated from seeds 
are likely to “break” every which way, and 
the “fixing” of a new seed-propagated variety 
may become tedious. A freak cross may be 
more easily fixed in its characteristics than a 
cross within varieties. If the amateur plant 
breeder wishes to get permanent results in the 
first few generations, he should deal with 
plants that are propagated asexually—that is, 
by slips, root stocks, bulbs, or grafts. If you 
cross irises, and the first generation shows an 
exceptional seedling, production by division 
of the root stock will carry to the new plants, 
all of the characters of that seedling. Gladio- 
luses will do the same in that species. Roses, 
or similar wooded plants, are similarly propa- 
gated by buds, cuttings, or grafts. 


HE act of cross-pollination can be ac- 

complished by anybody. Common judg- 
ment and alertness in the interpretation of re- 
sults will go far in bringing success in the 
production of new varieties. The tools are 
simple. The laboratory and test plot may be 
a few square feet in the home yard. One might 
even produce a new geranium variety in a 
window box. 

Plant breeding can be a fascinating spare- 
time activity, costing little, perhaps bringing 
a surprising financial return, if a superior 
variety or promising novelty is produced. Try 
it—in your own back yard. 
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Build the 4-mast Barque, California 


Accurate, detailed blue prints of this handsome, steel barque. 

Complete fittings and construction sets 
for steam trawler and other popular 
models including the *‘Hartford’’. Send 
l5e (coin) for new illustrated catalog. 
Illustrates hundreds of items, fit- 
tings and complete kits. 

A. J. FISHER 
__ 1002-2 Etowah Ave. => Raya Oak, Mich, 
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Riss DEBS 
PRAVELERS 


SEND 25¢ TODAY FOR this big 68-page 
Trailer Manual Printed in Caler. It is 
chuck full of builders’ information,with 
over 350 illustrations listing over 500 
exclusive Trailer supplies, equipment 
and accessories—everything needed 
to build the most modern Trailer! 
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De Luxe Accessories! Has eft 
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Welds all weldable metals and alloy every 


thing from heavy castings to light sheet 

metal. Also fine for soldering and braz 

ing. Fully guaranteed. Approved by 
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ly portable or 

WORKS FROM iio: ‘v ‘SOCKET. Simply 

plug into 110 Volt or 220 Voit electric socket 
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DOES YOUR CAR HAVE 
NEW-TYPE BEARINGS? 


(Continued from page r10) 


there is. With hand-fitted bearings, you never 
could be certain of anything except that no 
two bearings would ever be exactly alike. 
That meant that some cylinders would get 
more oil thrown on their walls than others, 
and if a couple of bearings next to each other 
happened to fit exceptionally tight, the oil 
supply to the cylinder walls might even fall 
so low that there’d be excessive wear of the 
piston rings in that cylinder.” 

“Then,” Walton observed, “if a bearing 
happens to wear loose, wouldn't so much oil 
come out of the ends of it that the cylinder 
directly above would be flooded and foul the 
spark plugs?” 


OU forget that all modern motors are 
fitted with oil-scraper rings designed to 
keep the oil from getting up past the piston. 
As long as that ring is working right, there's 
not much chance of flooding,’ Gus answered. 
“Of course,” he went on, “if the ring were 
a bit worn, and the bearing too, then there'd 
be trouble. Sometimes that’s what's the mat- 
ter when one cylinder shows oil pumping 
much more than the others. However, since 
you have to take off the cap on the connect- 
ing-rod bearing to pull the piston out 
through the top of the cylinder to get at the 
oil ring in order to replace it, you're sure to 
catch the trouble, whether it is in one place 
or both.” 

*“Humph!” 
down from the 
thin cardboard box 
ers—Best Tool Steel.’ 
I put in learning how to do a 
of scraping a bearing! Now 
won't be any use any more.” 

“But think of all the time and trouble you'll 
save,’ Gus grinned. 

“I suppose so,” Walton sighed wistfully, 
“but where's the fun in just sticking in a lot 
of new parts? Any dumb mechanic can do 
that !” 


NEW MATERIAL TO MAKE 
AIRPLANES “INVISIBLE” 


TRANSLUCENT airplanes, difficult to observe 
in wartime, are said to be made possible by a 
new synthetic resin developed by English 
plastic manufacturers in coOperation with air- 
craft makers. The new plastic material is 
strengthened with threads, sheets, or fibers of 
cotton, which may be arranged to run in all 
directions, thus giving more uniform strength 
characteristics than wood. In comparison with 
metal, the new materia! is said to be less sub- 
ject to vibration and noise. It can be made in 
any color or degree of translucency. One pres- 
ent difficulty that prevents the plastic’s imme- 
diate adoption for airplane construction is the 
lack of a method of gluing or welding the 
joints, but it is believed that this problem can 
be solved. 


WINES ARE GRADED 
BY MEASURING COLOR 


MEASURING its color is the latest method of 
detecting dilution or adulteration in wine, a 
French scientist reports. Like most other col- 
ored substances, the hues of red and yellow 
wines have individual characteristics, which 
can be determined by instruments called spec- 
trophotometers. Wines from the same district 
usually produce similar color curves, but even 
the differences between one vineyard and an- 
other can usually be detected. Vintages of dif- 
ferent years also differ slightly in color, corre- 
sponding to the differences in flavor recog 
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shelf over his bench a long, 
labeled ‘Bearing Scrap- 

‘Think of all the work 
bang-up job 
these things 





oe 


Never Owned 
Such an 
conomical i 





“With the Savings I Am 
Experiencing, My Dodge 
Will Cost Me Less Than the 
Small Car I Originally Thought 
of Buying,’ says Miss Emelie 
Gingell, Sunnyside, N. Y. 


HE way Dodge saves on gasoline, oil, 
tires and general upkeep has just amazed 
me,” continues Miss Gingell. ‘‘I never owned 
such an economical car!”...and there are 
literally thousands the country over whe are 
making the same discovery Miss Gingell has 
made. In fact, more than 140,000 people have 
switched from other cars to Dodge in the 
past year. And these are in addition to the 
thousands of Dodge enthusiasts who regu- 
larly repurchase and say they would have 
no other car but Dodge! 
See and drive this new Dodge today! And 
remember, Dodge now delivers for just a 
few dollars more than the lowest-priced cais! 
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INSURE PERFECT PICTURES 


WITH Your ~ 
CAMERA y 


o> 
Just before 
you shoot, 
point a WESTON 
Exposure Meter at 
the scene or sub- 
ject to be photo- 
graphed. The meter instantly measures the 
reflected light, and gives you the correct 
camera settings. Then... 
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Set your camera 

as indicated on 
the WESTON Meter, 
and take your picture. 
You'll have correctly 
exposed negatives... 
whether you’re shoot- 
ing indoors or out... 
and no matter what 
kind of camera or film 
is used. On sale at all photo dealers. Litera- 
ture on request. 


WESTON 


Exposure 
Meter 


_ 
ee ee ee ee ee we i a 


| Weston Electrical Instrument Corp. | 
622 Frelinghuysen Ave., Newark, N. J. 


Send literature on WESTON Exposure Meter. | 
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feeds, gears to cut 4 to 96 


- r| 







threads per inch—these 

are but a few of the ex- / 
tra features Atlas pro- 
vides as regular equip- 







ment at no extra cost. 
Send for the catalog x. 
Check all the plus valuesthat ™ 
make Atlas the outstanding 
lathe buy today. 


ATLAS PRESS COMPANY 
Kalamazoo : wo age | 


ae # 


} 

















l4 


RULED CELLULOID SHEET 
FOR PHOTO COPYING 


N USING a miniature camera without a 

ground glass for copying purposes, the work 
can be centralized by means of a previously 
adjusted celluloid sheet, cross ruled as shown 
with lines %4 in. apart. The celluloid is fas- 
tened to one edge of a sheet of cardboard with 
adhesive tape, and the other edge of the card- 
board is hinged so that the guide may be lifted 
out of the way. 

The camera must, of course, be square with 
the easel, and the guide itself is adjusted by 
means of a plumb bob. With the aid of the 


CARDBOARD 
Ex TENSION 


\ 





GuIove oPY WORK 


The copy is centralized by slipping it under 
a previously adjusted celluloid guide sheet 


table provided with the auxiliary lens used 
for copying, a set of photos should be made at 
the indicated distances; and these pictures 
show how much of the guide is included so 
that, once the size of the copy is known, it 
may be quickly centralized under the lens. 
The camera stand and guide must, of course, 
be mounted on the same easel. 


CHOOSING COLD CHISELS 
TO SUIT YOUR WORK 


y~MUSHROOM a 


CORRECT 








Py chisels with various types of noses 
are sold, and every home _ workshop 
should have at least two—a regular flat-nose 
chisel like A for stripping and cutting down, 
and one like B for knocking off the rusted 
heads of bolts and rivets. I can work best with 
a stripping chisel if its cutting edge forms a 
60-deg. angle, and with a “rivet buster” if its 
nose is at 30 deg. To determine roughly the 
angle of a chisel point, bend a piece of stiff 
wire to fit, then lay the wire on a piece of 
paper and trace the angle with a pencil. By 
laying a protractor on this pencil line, it is 
easy to read the angle. You can also use the 
wire as a grinding template. 

A good mechanic never permits his tools to 


“srow mushroom heads.” A chisel with a 


mushroom head is dangerous because a chip is 
likely to fly off —W. PHatr. 





HINGED EASEL IMPROVES 
HORIZONTAL ENLARGER 


INGING the easel of a horizontal enlarger 

to its base simplifies the task of accurate- 

ly masking and manipulating projection paper. 

After the image has been focused on the up- 

right easel in the usual manner, the board is 

lowered, and the process of laying and mask- 

ing the paper is the same as with a vertical 
machine. 

One method of holding the paper in place 

is to nail two wooden strips across the bottom 





Two flexible wooden strips hold the mask and 
paper in place. The easel is then raised 
to the position shown at the top of the page 


of the easel, the outer strip overlapping the 
other about 4 in. Into the slot thus formed 
are inserted two flexible wooden strips, which 
are then laid over the side borders of the mask 
and clamped as shown to the top of the easel. 
A bed brace from an old folding camera 
holds the easel upright, but angle irons screwed 
to the base and a spring or back support to 
press the easel firmly against them are as ef- 
fectual—ELMER A. TURNER. 


FILTER ADAPTS EXPOSURE METER 
FOR VERY BRIGHT SCENES 


THE range of a photo-electric exposure me- 
ter for photographic work may be increased 
when it is necessary to measure the illumina- 
tion of a very brilliantly lighted scene by cov- 
ering the entire cell opening with an inexpen- 
sive gelatin filter of known density. This is a 
better and more reliable method than merely 
blocking off part of the opening with a cover 
of aluminum or some other light sheet metal. 

With the latest type of exposure meters, I 
have found that a so-called ““K2” filter works 
very well; in this case, the meter readings are 
simply doubled to get the correct exposure. 
The filter may be hinged to the blanked-off 
face of the meter next to the cell opening in 
such a way as to swing over the cell opening 
when needed.—A. J. GILarp1. 
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KNICK? 


paint it with 


NEW-SKIN 


and forget it! 


At all druggists. 15, 30, and 50 cents. 





24 in. Models of Famous Ships 
Complete Kits 
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Plus 15¢ 
Postage 





Clipper Ships jg SOVEREIGN 
CUTTY SARK ‘ of the SEAS 


Construction Kits contain Carved Wood Hulls; Printed Bal- 
a Decks; Lifeboats, Anchors, Bitts, Wheel (all Cast Metal) 
Cement, Colored Lacquer, 


Chains, Masts, Spars, Rigging 
Full Size Plans and_ Instructions— Plus 15c 
Your choice of either Model, Complete Postage 


Kit e008 assess 
Send for Catalog Model Ships, Fittings, Materials—10c 


IDEAL AEROPLANE & SUPPLY COMPANY, Inc. 
28 West 19th Street s New York, N. ¥. 
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LEJAY ELECTRIC ARC WELDER $2.50 

‘elds any metal quickly. So simple anybody 
can repair broken fenders, tanks, radiators, Postpaid 
castings, ete. Operates from regular auto battery. 
Intense heat with special LeJay carbon makes repairs in 
few seconds on, brass, copper, iron, steel, tin, ete. $2.50 
includes welder, welding rods, brazing rods, solder rods 
and carbon tips. Backed by LeJay’s famous guarantee, 

Satisfaction or money refunded."’ We alsoship C. O. D. 
LEJAY MFG. CO., 323 LeJay Bidg., Minneapolis,Minn. 


REVOLVER 











DOUBLE ACTION 


SAFE & HARMLESS 


Ball cartridges cannot be inserted: shoots 





mer. or imported blanks only. 1s 
tion and finish same as high-grade firearms. 
Double action blued and nickel; 7’’ overall. Fo 


tarting races, theatricals, training dogs, etc. 

No permit required. 

8 Shot Blank Revolvers, wood stocks 34-23 

8 Shot Blank Revolvers, Pear! Stocks 5.95 

6 Shot C. F. Blank Revolvers 32 $5.95 
Cartridges per 100-Cal. 22 32-C. F.—$1.10 


BADGES: Private Detective, Sheriff, Special Police, Private Watch- 










men, etc. Nickel—85c. Gold Pitd.—$1.45. 

Send M. O. ($2 deposit required on C. O. D.’s). Bargain catalog 
S & W, Colts, Police Goods, Telescopes, Binoculars, lars. ete, 
Send 3c stamp. 


LEE SALES CO., (Dept. P. S.), 35 W. 32nd St., N.Y. City 





ALL-PURPOSE 





Does many jobs speedily, easily—grinds 
drills, engraves, sharpens, routs, carves 
polishes, ete. Universal motor ibout 
20,000 R.P.M.—plug in a light 
socket A.C. or D.C. Handles as lightly 
as a pencil. Weighs only 6 oz. and is 
amazingly powerful, Oille elf 
aligning--ball thrust bearings 

TEN DAY TRIAL, satisfaction guar 
anteed or money back. 20 p general 
utility tool $5.75 extra. Send for 


et ’ 

BOOKLET. 
DREMEL MFG. CO. 

Dept. 1119-CT Racine, Wis. 


—_— Cord Handicraft 
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FREE 





Square Knottin 


Make Belts, Purse Dog Leashes, et Finest ¥ 
materia obtainable listed in Booklet aa 

atalog ent FREE. Or enclose lc for catalog In 

truction Booklet No, 1 and samples 

SPECIAL OFFER: Our regular $1.00 Instruction 

Book together with the 50« teginner Outfit all for 


1.00, Practical! Educational! Start Today! 
Cc. HERWIG CO 
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KNUCKLE 





IN LATHE SPINDLE 


44" DIA. ROD 
SCREWED INTO 
TAPER SHANK 


TAP HERE TO 
REMOVE TAPERED 














WING NUT 
AND WASHER 
TIGHTENED 

AGAINST END 


OF SPINDLE 
bby PREVENT a sanding drum or disk or 
a grinding wheel from loosening when 
mounted on a taper shank in one of the newer 
types of small workshop lathes, the method il- 
lustrated may be used. The end of the taper 
shank is drilled and tapped for a '4-in. diam- 
eter rod, threaded at both ends and long 
enough to extend through and beyond the rear 
of the spindle. A wing nut is screwed on this 
end tightly by hand against a washer bearing 
on the outer end of the spindle. 

With a grinding-wheel arbor, the same re- 
sult may be obtained by running the tail cen- 
ter against the projecting end of the shank, 
but this expedient will not serve with sanders 
or faceplates —JoHN P, ADAms. 





SMALL CONCRETE FORMS MADE 
FROM CARDBOARD AND PAPER 


IN CEMENTING a metal downspout at the 
point it enters a larger tile pipe placed in the 
ground, it is often necessary to improvise a 
form to retain the concrete until it has set. 
Cardboard or even a number of thicknesses 
of newspaper may be used to form a cylinder 
for this purpose. To prevent the concrete from 
falling into the larger drain tile and to keep 
the downspout centered in the opening, a two- 
piece collar may be sawed from wood, the in- 
side to fit the downspout, and the outside to 
set tightly inside the tile—J. H. 


HOW TO GLUE UP WOOD 
FOR INLAID TURNINGS 


(Continued from page 103) 


























If neither the saw nor the table will tilt, 
the staves must be cut in a form like this 


lowed to dry thoroughly, the cylinders are 
then sawed up into rings of thicknesses that 
will give the desired effect in the finished 
product. This can be accomplished by re- 
volving the cylinder in a form fittedto the 
trim saw, or the cylinder may be taken to a 
mill and trimmed off on a large band saw 
The rings are then glued together so that 
the woods are arranged in good color contrast 
Pressure should be applied by any convenient 
method during the gluing process. Moisture 
absorbed by the wood from the glue should 
be thoroughly but slowly dried out before the 
turning is done—MELVvIN J. PHILLIPs. 
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LOW COST POWER 





with this 
KRW-FORD V-8 Unit 


Here's dependable, low-cost power up to 


60 H. P.—complete, compact, portable 
Ideal for line shafts, welders, compres- 
sors, hoists, pumps, amusement devices, 
well drillers, agricultural, oil field and 
contractors’ equipment, etc., etc The 
most complete industrial power plant 
built. Uses gasoline or natural gas. 

Assembled with brand new heavy-duty 
Ford V8 Truck engine. Large capacity 


radiator protected by heavy screen. En- 


gine rubber mounted—outfit complete 
with governor, gas tank, 17-plate battery, 
instruments, etc Available also com- 


pletely enclosed with sheet steel housing 


Write for complete information, price, 
and data showing how this unit will pay 
for itself out of savings in a few weeks, 
whether operated on gasoline or natural 
gas. You can buy thru your Ford Dealer 
and benefit by local service and low-cost 
Ford engine replacement feature 














ONAN ALTERNATING CURRENT 
PLANTS furnish same as city current 
anywhere. Operate on gasoline. Run 
Radio, Water System, Refrigerator, all 
Appliances. Complete, ready to run. 
IZES 350 WATTS UP 
Available from stock 
For Farms, Camps, Commercial use. 
Sizes for any purpose. Write for details. 
D. W. ONAN & SONS 
1687 Royalston Ave. Minneapolis, Minn 


COMPLETE ELECTRIC PLANTS 


Easy to install 









GLOVER’S 
CERTAINLY 
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Glover's Worm Medicines have been used by 
leading Dog Fanciers for over GO years. They are 
safe, sure. In capsule form for Round Worms, 
Hook Worms and Tape Worms. Also Vermi- 
fuge in liquid form, Insist on GLOVER’S. 


GLOVER’S  Dyoutle Uldlion 
FLEA POWDER 
Positively KILLS FLEAS and LICE 
Guaranteed to rid your pet of Fleas and Lice. Special 
parchment-lined sifter top protects against atmos- 
phere. No talcum filler added. 35¢ can. 
GLOVER’S KENNEL and FLEA SOAP contains 
special medication. It also kills fleas and lice. Removes 
doggy odor. 
FREE! 48-paze DOG BOOK complete with Symptom 
Chart. Also free advice by our Veterinarian. Write for 
your free copy today to 


GLOVERS 


Dept. S—462 FOURTH AVE., NEW YORK CITY 





mast cap, and the royal stay to eyes of the 


fore topgallant rigging. 

Lower yards. Set with trusses, and fasten 
chain slings to hold the yards horizontal. Top- 
ping lift, of medium thick light brown or 
natural cord, starts at heel of a 5/32-in. block 
strapped to the cap; goes through a similar 
block at yardarm, through upper block, and 
down through lubber holes, through the fife- 
rail post, and is there belayed. 

Topsail yards. Fasten the parrel. Lifts 
start at eye on yardarm, go over crosstrees 
and down to other yardarm. A seizing at 
masthead will keep the yard even. For hal- 
yard tie, fasten a thin chain to the midship 
eye; reeve through hole in masthead, and 
seize a '%4-in. block to the end, abaft. The 
halyard, of medium black cord, starts at the 
eye in the channel (port side at the fore), goes 
through the block, and has a double block 
seized in the other end. The fall is rove 
through this and a single block in the oppo- 
site channel. It finally comes down to a 
single block strapped to a bolt in the water- 
ways; then up to a belaying pin. 

Topgallant yards are similar. The ties can 
be cord, coming down to one side only (port 
at the fore) with a single block at the end, 


and a double block on the waterways. Royal 
halyards are again the same, but each, of 
course, made with lighter cord; they come 


down with two single blocks (starboard side 
at the fore 

Braces. Because of the way they cross (the 
“cat’s cradle’), it is easier to start at the top 
For the fore royal and topgallant braces, seize 
small double blocks on each side to the eye 
of the main topmast stay; also another abaft 
at the same level under the topmast shrouds. 
Reeve the single royal braces through the 
outer holes and down abaft to the fife rail. 
Start the topgallant brace with a hitch in its 
bight on the stay, just below the blocks; 
through the yardarm blocks, and follow the 
royal braces. Fore topsail yard braces start 
with eyes seized to the eye of the mainstay; 
go through blocks at yardarms; through 
blocks on main rail, and there are belayed in 
the usual way 

Fore braces start at bolts in bulwarks; reeve 
through yardarm blocks; through blocks 
strapped to main rail, and are belayed. Main 
roval braces go through single blocks seized 
to fore topmast cap and go down abaft 
through lubber hole to fife rail. Topgallant 
braces start at heels of blocks strapped to 
topmast backstays; are then passed through 
the yardarm blocks; through the first-named 
block, and to fife rail. Topsail-yard braces 
start at heels of blocks hooked or strapped 
to eyebolt in main lowermast head; go 
through the yardarm blocks; through the 
mast blocks; then down, where they belay to 
pin in main rail. Main braces start at blocks 
hooked to eyes in truss band; through yard- 
arm blocks; then back and down to the main 
rail 

Spunker. Set boom with thin cord around 
mast; this goes through holes in jaws and 
has a knot in each end. Seize bight of boom 
topping lift to boom at shoulder; reeve each 
end through blocks strapped under trestle- 


trees, and finish with two single blocks. The 
sheet or sheets may be rove off in various 
ways. Mine has a '%4-in. double block sliding 
on the boom traveler with single blocks, 
either side, hooked to waterways. The bight 
fastens to a ring under the double block; 


reeves in endless fashion, and has an end be 
laved to pins in the main rail on either side 

On the retaining cord of gaff I threaded 
five little white balls so that it would go up 
and down the mast easily. As no sail is set, 
the gaff really should be lowered to the boom, 
but looks much better if hoisted as in the 


SQ) 


photos. The throat halyard is a double 
block hooked to a bolt under the top and to 
another on the gaff close to the mast. A thin 
downhaul is fastened from a bolt under the 
gaff to the fife rail. Start the peak halyard 
at the gaff end; reeve through a double block 
at the cap; through a single block rather more 
than halfway out on the gaff; through the 
double block, and down to the main rail. 
The vangs are single cords from the gaff, fin- 
ishing in single blocks, with falls belayed to 
the main rail. 

Studding sails. If desired, studding-sail 
booms may be fitted to lower, topmast, and 
topgallant yards, each half the length of their 
respective yards and about one third as thick. 

Anchors. Two anchors about 2 in. long are 
suitable, with wooden stocks the same length. 
To the ring of one, fasten a chain of about 
eight or ten links to the inch; bring it up 
through the hawse hole; around the wind- 
lass, and down the chain pipe. If the hull has 
been left partly unplanked, bring the end up 
the other chain pipe and to the other anchor; 
if not, use two pieces of chain and wedge their 
ends in the chain pipes. Fasten a piece of very 
small chain to the after bolt on the cathead, 
take it through the anchor ring and up through 
the hole in the cathead. Hold it with a pin 
point through the last link. The crown and 
fluke are lashed to a bolt in the waterway 
or timberhead. 

Base. Any style may be used. Mine is a 
piece of wood 34 by 6 by 18 in., to which I 
doweled two 34-in. square posts, set 12 in. 
apart, one 5¢ in. higher than the other. In 
their ends are grooves just large enough to 
take the keel, and through them and the keel 
are driven thin nails to hold the model down. 
Dowel-stick shores are pushed up from be- 
neath through slanting holes near the edge of 
the base to the bilges of the model in order 
to hold the model exactly upright. I set the 
model permanently on this after I had fixed 
the deadeye straps. 

If we now hoist the American ensign of 
1840 with twenty-six stars, our little craft is 
ready to waft a miniature crew around the 
Horn and over the broad’reaches of the 
Pacific Ocean. 


MARSHMALLOW 
TOASTING FORK 


SEVEN marshmallows can 
be toasted at once with this 
novel toaster. If neatly 
made, it may be given a per- 
manent place along with 
tongs, poker, and shovel in 
the usual fireplace set. After 
being pointed, the main rod 
is drilled for the insertion of 
the cross points, which are woo? 
preferably welded in place, 





STOCK 





but can be held by pricking N i 
the contact area with a cen- \ 
ter punch. The main rod can \ 
be made long or short, as { i 
desired. —R.W. WH 


TIN TUBE IS AN AID IN SEWING 
WITH A HARNESS NEEDLE 


SEWING with harness makers’ needles is 
awkward for the average man, especially if 
one side of the seam is hidden. I speed up the 
work by making a small tube or cannula of 
tin slightly smaller than the awl. After push- 
ing the awl through, I withdraw it and insert 
the tube. It is now very easy to enter the 
needle in the end of the tube and draw both 


through the goods together—M. L. Topp. 
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FREE FOLDER 


on MICROSCOPY 


Write for our free 12-page 
folder on amateur microscopy 
and _ microscope equipment 
Read of the fascination of mi- 
croscopy as a hobby. Read why 
none but precision microscopes 
can give you the detail you 
need. At left, Bausch & Lomb 
precision Model R_ micro- 
scope, with 455-page book, $21. 


BAUSCH & LOMB OPTICAL CO. 


191 Bausch St., Rochester, N. Y. 
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Woodworker's 
Turning and 
Joining 
MANUAL 


The simplest, most practical ways to 
make end tables, chairs, benches, high- 
boys, book-racks, cabinets, all kinds of 
furniture in your spare time. A revela- 
tion of simplicity and helpfulness. Many 
illustrations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY 


353 Fourth Ave. New York, N. Y. 























ft. Flying Scale Models $ 
14 size of real planes aie 


Me 
—= only $1.00 
a 5 
Oe Mas » 
door flyer a $10 


value for only $1. Everything is in 
the kit—nothing else to buy. 

Each of these G. H. Q. Giant 5 ft. model ‘ Sa! 
planes contains Full-size Plans, all ribs,form- * 
ers and curved parts cle: arly printed on _ best pom 
Balsa. Complete with LARGE BOTTLES CEMENT AND 
DOPE, different colors Japanese Tissue, Special Endurance 
Rubber, finished Ready-Cut 3’ Wheels, Wire, Balsa strips 
cut to size, Washers, and... Movable Controls, shock-proof 
Landing Gear, Scale Details, Lettering, Numbering and 
Insignias, Flight Log, ete. FREE information about our 
line of model airplanes priced from 10¢ to $1. 


G. H. Q. MODEL AIRPLANE CO. 
854 East 149th St. ' Dept. S New York, N.Y. 


ome; 35c for 


5 ft. Monocoupe (iMustrated) 
5 ft. Stinson Reliant 
5 ft. Heath Parasol 
Send today for our 
new Giant Models— 4 
each a strong out- 












AUTO ALTIMETER 
Enjoy your trip 


yA 842.58. | 
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CLIPPER — MOTOR — SAILBOAT 


Blueprints — Woods — Tools — And hundreds of Scale 
fittings in White Metal, Brass and Boxwood. 
Send 15 cents (will be refunded) for this Catalogue to 


{GENE EN E'S ex: Baek. ross New York city 
BARGAINS in USED WELDERS 
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All models and sizes of arc welders. Rebuilt, 
also unreconditioned welders at enormous 
savings. Ask for free listing. 


THE LINCOLN ELECTRIC CO. 


Room 12 Cleveland, Ohio 


60 POWER TELESCOPE $2.: 29 


VARIABLE EYEPIECE 20X-40X-60X 


NEW! Three telescopes in one. 3 different 
* magnifications. 20 power for ultra 
bright images with 40 & 60 power for ex 
tra long range. Guaranteed to bring 
distant objects, people, spurts 
events, ships, moon, 

stare etc., 60 

times as close 




















Most powerful! 
made for anywhere 
near the 
collapsed to 
in length. Multiple 
mm. objective in heavy brass mount. Direc 
tions included for using as_a compound 4 lens 
ricroscope. American made. We pay the postage. 
Addre ess Dept. 67 
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A pattern being developed by tracing a pho- 
tomicrograph that shows membranous parti- 
tions between limestone blocks in a sea shell 


ART DESIGNING WITH 
YOUR MICROSCOPE 


(Continued from page 63) 


tomicrographs of such pattern arrangements 
can be used in decoration. Pollen grains, in- 
sect and other small objects whose 
shapes make them beautiful can be used in 
“spotty” decorative schemes such as_ those 
employed for wall paper, dress goods, or book 
covers. 

Speaking of book covers, here is an idea 
that you might find useful for such things as 
notebooks, scrapbooks, and diaries: You are 
going to make, for instance, a botany note- 
book, and want an appropriate cover. What 
could be more logical than a photomicro- 
graph of some botanical subject? Perhaps 
the cross section of a flower stem or a leafy 
bud, or the membrane from a bean coty- 
ledon stained with Loeffler’s methylene blue, 
would be suitable. 

Whatever the picture you choose, print it 
on a dull-surfaced paper. There is available 
a type of photographic paper intended for use 
in printing maps, pages for salesmen’s cata- 
logs, and so forth. It is a thin paper with a 
mat surface coating that will not break easily 
when bent. This is ideal for cover work. Aft- 
er the print has been washed and dried, glue 
it securely to the cover, which probably will 
be a sheet of stiff cardboard. When the glue 
has dried, give the surface of the photograph 
a coat or two of clear varnish or lacquer, to 
protect it. Any lettering should be added 
before the varnish is applied. Likewise, if 
you desire to color the photographic design 
with water or oil pigments, do so before the 
final varnishing. 

Instead of covering the entire surface of 
the backing material with a photograph or 
group of them, you can apply a single print, 
in the form of a circle, rectangle, or other 
shape, and varnish it for protection. Use a 
good grade of glue for such work. One of 
the most permanent is stainless casein glue, 
which is waterproof after it dries. Rubber 
cement can be used for temporary work, but 
is not recommended when the job is expect- 
ed to last several years. 


vedi 
eggs, 


HE present popularity of photographic 

murals for decoration suggests the idea 
that photomicrographs might be employed in 
some instances. Thus, the walls of a biologi- 
cal laboratory could be papered or paneled 
with photomicrographs of biological subjects, 
which, besides being decorative, would be in 
structive as well. Such photomurals are sim- 


ply greatly enlarged photographs hung like 
wall paper. They can be protected by a 
transparent varnish or lacquer coat when 


necessary. Frequently the murals are arranged 
in panels, rather than as a cover for the en- 
tire wall 

And so, in these and a thousand other ways, 
photomicrographs and drawings of microscop- 
ic objects can serve the world of art as well 
as that of science. The applications of such 
designs are limited (Continued on page 118) 
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SKINNY? New Quick 
Way Gives Thousands 
Solid Pounds FAST! 





NOTE: The tremendous success of this new 

IRONIZED YEAST has brought many cheap- 

er substitutes. Be on your guard. Be sure 
you get genuine Ironized Yeast. 


HEN thousands of skinny, friendless 

people have gained pounds of solid, 
normally good-looking flesh with this new 
triple-acting treatment, it’s a crime for 
thousands of others to remain thin and un- 
attractive. Actually, with this quick new 
body-builder, you may not only gain weight, 
but also naturally clear skin, freedom from 
indigestion and constipation, new pep and 
popularity. 

Scientists recently discovered that 
thin and rundown for the single reason that they do not 
get enough Vitamin B and iron in their daily food. With 
out these vital elements you may lack appetite, and not 
get the most body-building good out of what you eat 


hosts of people are 


Now one of the richest known sources of Vitamin B is 
cultured ale yeast. The finest imported cultured ale yeast 
is now concentrated 7 times, making it 7 times more po 
erful. Then it is combined with 3 kinds of iron, whole 


yeast and other ingredients in pleasant little tabiets. 

If you, need these elements to aid in building you 
up, get these new triple-acting Ironized Yeast tablets from 
your druggist today. Then watch flat chest develop and 
kinny limbs round out to natural attractivene Consti 
pation and indigestion from the same cause vanish, skin 
clears to normal. Soon you feel like a new person. 


Money-back guarantee 


skinny you may be from lack of enough 


too, 


No matter how 


Vitamin B and iron, these new Ironized Yeast tablets 
should aid in building you up in just a few weeks as they 
have helped thousands. If not delighted with the results 


very first package, your money back instantly. 


Special FREE offer! 


of the 


To start thousands building up their health right away, 
we make this FREE offer. Purchase a package of Ironized 
Yeast tablets at once, cut out the seal on the box and 
mail it to us with a clipping of this paragraph. We will 
send you a fascinating new book on health, ‘‘New Facts 
About Your Body.’’ Remember, results with the very first 
package—or money refunded, At all druggists. Ironized 
Yeast Co., Inc., Dept, 457, Atlanta, Ga. 
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OW, an Evin- 
rude for only 
$45 .. . and what 
an Evinrude! Weighs 
little more than a pair 
of oars... drives good 
sized boats up to 51! 
miles an hour ... 
uses only asingle quart 
of fuel in 11% hours! 
Famed Evinrude Hood- 
ed Power construction, 
water-sealed silencing 
and finger-tip controls. 
Smooth, quiet, depend- 
able power for row- 
boats, fishing craft, 
canoes, dinghies. 


Write today for complete cat- 
alog on the Scout and other 
Evinrude models. Address, 
EVINRUDE MOTORS, 5210 N. 
27th Street, Milwaukee, Wis. 
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@ Music, popularity, and romance 
surround you when you play your 
Soprani Ampliphonic accor- 
dion, acomplete band in itself. 
Easier playing, reduced size 
and weight, more beautiful 
tone, greater volume with a 
third less bellowsing. Exclu- 
sive ampliphonic feature 
assures rapid progress. Home 
trial. Easy terms. See your 
music dealer or send postal for 
beautiful free book. No obliga- 
tion. Act now. Write today. 158 


SOPRANI, INC. %:r 


__ 630 South Wabash Avenue, Chicago, Illinois 
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ing Bargains in still and 
movie Cameras, Len 


Fi . 

ment accepte 
trade. Satisfac tion guar 
anteed! WRITE! 


EE CENTRAL 


CAMERA CO. 
230 S. Wabash, Dept. S-7 Chicago, U. S. A. 
Photographic Headquarters Since 1899 
When answering advertisements, 
please write your name and 
address plainly. 


ENA EMENTS 


| 
| 
Is Phot ograp hy your hobby Pe you want 
phot tab usiness at home? Make 
OTO ENLARGEMENTS for yourself 
and others. Your cont Sc each and less 
The Ideal hoto Enlarger is AUT: AT. | 
No experien requires | 
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“COPIES any picture. $5 4 com: 
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IDEAL-X, 122 East 25th Street, ao YORK SIZE 
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ART DESIGNING WITH 
YOUR MICROSCOPE 


(Continued from page 117) 
by the imagination and ingenuity of the 
people using them. 

In general, microscopic objects that are, in 
themselves, interesting in form make the best 
designs. The plant world offers some of the 
most promising and most easily prepared ma- 
terial. Simply by slicing thin sections from a 
leaf, stem, leaf bud, or flower bud, you can 
obtain great beauty of form. Although sec- 
tions cut with a precision microtome are the 
best, you can do very well with a razor blade 
and a wooden chopping block, or a simple 
hand microtome. Soft stems frequently are 
easier to cut if braced by inserting them be- 
tween two grooved pieces of potato, carrot, 
cork, or other firm but easily sliced material. 


only 


OR modernistic patterns, the crystal world 

offers many suggestions. Dissolve some 
Epsom salts, copper sulphate, borax, or al- 
most any other crystalline substance in warm 
water, place a drop of it in the middle of a 
clean slide, set it aside to dry, and you have 
a beautiful work of art. If you are seeking 
suggestions for color harmony and contrast, 
examine the crystalline pattern by polarized 
light, as described in a recent installment of 
this series (P.S.M., Dec. ’36, p. 52). The only 
difficulty you will have is in reproducing the 
marvelous colors with ordinary pigments 

Permanent capture of such colors can be 
made only with the aid of color photography. 
Not long ago there was introduced to the pho- 
tographic world a new film that reproduces 
color with amazing faithfulness. It is excel- 
lent for making natural-color records of col- 
ored microscopic objects. The single colored 
transparency obtainable with each exposure 
can be used for making a duplicate negative 
from which any number of black-and-white 
copies can be printed. Thus the original color 
picture can preserve also the form, and make 
it available for photographic reproduction in 
unlimited quantity. 

In the sands of the sea you can find ob- 
jects whose beauty suggests their use as ar- 
tists’ models. Seagoing diatoms are, of course, 
among the most beautiful. Near the surface 
of the sea in warm climates you will find 
radiolarians, whose basketlike skeletons, seem- 
ingly spun from the finest crystal, ought to 
provide inspiration for designers of 
ware and jewelry. Among the grains of sand 
found in sponges you may discover tiny fora- 
minifer shells—microscopic sea shells often of 
great beauty. 

Some of the 
curve that is, 
among the most 


gli iSS- 


microscopic shells exhibit a 
according to art authorities, 
beautiful forms in nature. 
It is known by various names, such as the 
“curve of growth” and the “Greek rhythmic 
curve.” The boundary line between the spiral 
layers of a chambered nautilus, or even of 
a common snail shell, is in the form of this 
magic curve. The animal inhabiting the shell 
produces such a curve when it increases the 
size of the shell without changing its shape. 
The rhythmic curve is employed widely in 
design and composition. You will see it in 
the decorations on furniture, fabrics, and an 
almost endless number of other articles; and 
you can detect it in the composition of 
paintings and photographs. 


LMOST every object upon which you 

turn your microscope’s inquiring eye 
might be used as a pattern for a design—the 
scales on insect wings, the mosaic of lenses 
in the eye of the bee or fly, vase-shaped spore 
pods of fungi, the snail's tongue, which you 
can obtain by boiling the entire snail in lye 
solution—these and a thousand and one other 
things can serve as your starting point for 
something new and striking in the field of 
decorative design. 


Assemble This KI-YAK nome 
isisd VACATION 







Weighs 
only 20 Ibs. 
Carry It On Bike or By Hand. 


BOYS—see how easily this 5'4 year old 
youngster carries his MEAD KI-YAK! What 
fun you'll have with one—AND-—you can as- 
semble it YOURSELF at home in a few hours 
from our numbered, cut-to-fit Construction 
Kit—and SAVE HALF the factory-built 
cost. Tell DAD about this educational project 
—and the FUN it will bring you during 
VACATION! RUSH 10c NOW for Circulars 
showing 57 beautiful photos of Mead Ki-Yaks 
—sailing, paddling, and with motor—Low 
fete Prices, $6 Gift Paddle Offer. 
HURRY! MEAD GLIDERS, 15 S. Market, 
Dept. D-77, CHICAGO. 


with your CK-Ki- 
Yak—if you hurry! 











TUBELESS 
» BATTERYLESS PAK 


WORLD'S SMALLEST REAL PERFORMING 


Amazing midget radio 

weighs only 3 oz. — , 

plete. Receives all st 

tions with clear beautiful tone. No static or interference. Nothing to 

adjust or wear out. Should last for y ears. ENT emg Y NEW wo od 

P atent No. 2074887. Not to be confused with cheap so-called * 

Radi Music and programs ¢ SOME DIREC TL Y FROM FRONT ‘OF 

RADIO. Has tented, new **Speakophone’’ which gives more volume 

and stations. NOT A TOY. Tunes broadcast band pot t e and airplane 

calls. The newest * sensation of the year. 4 ge a com sete 

with instructions for use in hotels, autos, boats, in bed, 

ONLY A = esa wh CONNECT— —no messy hook -ups Laat aaunaae 

and no extr TISFIED OWNERS re; ¥: Papgertal service 

in ALL PARTS OF THE WORLD! THESE ARE F 

SEND NO MONE Pay postman only $2.99 oo Snes on ar- 

rival or send M. O., check, cash) and 

yours will be sent ostpaid. GUARAN EE D Can be used by anyone 

most unusual value. ORD o R NOW! DEALERS 


TINYTONE RADIO co., Dept. P. S.-7, 


Models I Have Built— 






Kearney, Nebraska 








+. 
Complete construction sets with XCISION SHAPED 
HULLS and HOLLOWED OUT S. Full assortment 
of brass, boxwood and white metal fittings. NAVAL and 


MILITARY CANNON construction sets. Fully detailed blue- 
prints. Send $.15 in coin or stamps for illustrated catalogue. 


THE MARINE MODEL COMPANY 


174 Worth Street Dept. P New York, N. Y. 


WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This brand new manual shows you how to 
do every kind of wood carving. How to 
carve jewel boxes, picture frames, trays, 
chests, furniture, etc. How to do chip 
carving, level surface carving, incising, 
carving in relief. Carving human and ani- 
mal figures in the round completely ex- 
plained and simplified. 256 Pages. Fully 
illustrated,—full cloth bound. Send only 
$2.00 and your copy will be sent postpaid, 
or order COD plus postage if you wish. 
Money back if not satisfied. 





Popular Science Monthly—Dept. 77 
353-4th Ave. New York, N. Y. 


DO YOU OWN A 
RAILROAD? 


Here at last is a brand new and complete 
handbook for the Model Railway enthusiast. 
Shows you how to save real money building 
and laying your own track, making an auto- 
matic signal system, constructing bridges, 
culverts, tunnels, stations, semaphores, wa- 
ter tanks, coaling trestles, roundhouses, 
turntables, crossing gates, switches, etc. 
The detailed instructions and diagrams in 
this great book make it easy. 


EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


Tells you how to utilize every bit of avail- 
able space in laying out your system. How 
to turn out smoke stacks, fire boxes, boilers, 
and wheels, in your own shop. Complete, 
easy-to-follow instructions for building a 
box car, gondola, refrigerator, tank, hopper, 
caboose, day coach, pullman, baggage, and 
observation car. Complete plans, specifica- 
tions, instructions, and scale blueprint for 
building the popular Atlantic type locomotive. 

Send only $2.00 for your copy of Model 
Railways or we will ship C. O. D. plus a few 
cents postage. Satisfaction guaranteed or 
money back. Address 


Popular Science Monthly, Dept. 77 
353 Fourth Ave. New York, N. Y. 
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ELECTRIC LANTERN 









The most powerful, serv- 
iceable hand electric lan- 
tern for all needs —home, 
work, fishing, camping. 


80 to 100 Hours Light 
On One 6-Volt Dry Battery 
2 lights on a double action 
switch. 800 ft. beam from 
front reflector; bruad flood- 
light from top. Handle re- 
verses. Unbreakable lens. 
6% inches high. At sport 
hardware, and electrical 
dealers or write to $ 5 

DELTA ELECTRIC CO. 
Marion, Indiana Dept. 400 Battery 















WORKS FROM ANY BATTERY! 


Amazing! New ELECTRIC ARC WELDER 


hooks up to any storage battery. Generates tre 












mendous heat—welds all metal Makes per 
manent repairs on auto bodies, fend 
ers radiators, sheet metal, brazes 






castin tronger than, before Low 
power consumption. Ar 


sturdily built. FULLY G x ARANTERD: 
SEND NO MONEY— Comet has thousands 


home garage, w« orks hop. Order 
yw. Send nor We ship Comet, complete with rods. Pay postman 
$1.95. plo ents postage. If not delighted return in 5 days 


COMZT WELDERS Dept. X-156 
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CHEMICALS 


Lahoratory 
Apparatus and Glassware 
Send $¢ for Catalog CP1 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 
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EASY CHEMICAL TESTS 
OF HOUSEHOLD PRODUCTS 


(Continued from page 65) 
and cigarette paper in your own laboratory. 

Pure nicotine is a colorless liquid. What a 
chemist means when he speaks of the “nico- 
tine’ in tobacco, however, is nicotine citrate 
or nicotine malate. These are nicotine salts 
of citric and malic acids, the acids familiar to 
us in lemon juice and in apple juice. 

Calling a salt like nicotine citrate by the 
plain name of “nicotine” should not confuse 
you. When we speak of the potassium that 
plants need in the soil for their proper growth, 
for example, of course we mean some salt of 
the metal, such as potassium carbonate or 
potassium silicate, and not the metal itself. 
If the ground actually did contain metallic 
potassium, which reacts with water to pro- 
duce fire, what a picturesque and terrifying 
place the earth would be each time it rained! 


O TEST for the nicotine in tobacco, 
break up several cigarettes or half a cigar 
in a tall jar, beaker, or glass vase, and add sev- 


eral fluid ounces of a solution of sodium 
hydroxide (lye water) to the tobacco. Now 
hold a blob of absorbent cotton, wet with 


acid, just above the con- 
tents of the vessel. You will see a dense white 
cloud of “smoke” form around the cotton. 

The chemistry of the process is simple. The 
alkali or lye water releases the nicotine from 
its combination with citric or malic acid and 
forms free nicotine. As this liquid is highly 
volatile, some of it is liberated in the vessel 
as a vapor. Now, when the vapor of hydro- 
chloric acid is introduced in the vessel by 
the acid-soaked cotton, the nicotine vapor re- 
acts with it to form nicotine hydrochloride. 
This is the white “smoke” that is formed. 
You may recall that the vapors of hydro- 
chloric acid and of ammonia also react to 
form white smoke, consisting of ammonium 
chloride, but you can readily show that am- 
monia is not involved in the present instance. 
A wet strip of red litmus paper, held in the 
vessel after the caustic is added, does not turn 
blue, showing that no ammonia vapor is re- 
leased by the action of the alkali. 

Large tobacco companies employ ingenious 
machines to smoke cigarettes mechanically and 
analyze the chemical products in the smoke. 
If you wish to investigate for yourself what 
happens when tobacco burns, you can easily 
rig up one of these “robot smokers” in sim- 
plified form. 

Fit the tip of a cigarette into one end of 
a glass tube, which serves as a holder. Con- 
nect the other end of the tube to a glass L 
tube, using rubber tubing provided with a 
pinch clamp or a spring-type clothespin. In- 
sert the L tube in one hole of a two-hole 
stopper fitted to a gallon jug of water, which 
acts as a suction pump. The other hole in 
the stopper carries a longer glass tube that 
dips into the water, and at the top of this 
tube a long section of rubber tubing is at- 
tached. The siphon is started by sucking on 
this rubber tubing. When you open and close 
the pinch clamp or spring clothespin, the ciga- 
rette in the holder can be smoked in puffs, 
realistically imitating the customary manner 
of smoking. 


strong hydrochloric 


LACE a wet strip of blue litmus paper in 

the glass tube that serves as the cigarette 
holder, and set the robot smoker working— 
or, if you are a user of tobacco, simply place 
the glass tube to your lips, without the at- 
tachments, and draw the smoke through it 
Presently the litmus paper will turn red. The 
change is produced by formic acid and other | 
acids contained in the smoke. 

Quite different, however, is the smoke com- 
ing from the other end of the cigarette 
the wisp that curls upward from the glowing 
tip, and that is not (Continued on page 120) 
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How long will a Schick last? 


“Av radio ofhcer on a 

! 
ship continuously 
traveling between 
cold climates and 


the tropics writes 





ACandbDc U tat he nas shaved 


every day for three 
vears witl i Schic k and 


hever spent a 


repairs or replacements. And his 


shaver does not show the s ighte st sign of wear. 

krankly we don’t know how long a 
Schick will shave. Some of the first Schi k 
Shavers, made five years ago, are still run- 
ning pertect ind shay ng as quickly and 
closely as they did in the beginning. 

Ma customers write and tell us of from 
me to tour years’ pertect shaving service 
trom ther Schick Shavers. One man has 


O00 shaves from his Schick— 


another | 00), 


How Could Shaving Cost Less? 


Fven three vears of once-a-day shaving 
with the Schick brings the cost of shaving 
down to less than a penny-and-a-half a 
shave ind the shaver 1s stll good, 
Contrast this with the cost of buying 


‘lades, sharpeners, soap, cream, brush and 
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SCHICK‘: 


Economy is a Minor Factor 


The best reason for owning a Schick 1s that 
it brings more pleasure into a man’s life 
than he can get from any other personal 
possession. 

He cannot cut, scrape nor hurt himself. 
He can shave twice a day, shave in the 
dark, read while he shaves, shave with his 
coat on or while wearing glasses if he 
desires. 

With the Schick, the scar tissue formed 


by blade-shaving, vanishes and a new, 


more youthful and flexible skin replaces 


the dead, scaly skin. 
Believe The Men Who Use Schicks 


Schick users will tell you they would not 
sell their shavers for $100 if they could 
not buy another, 

Mort thali a millon are 1n daily use on 
tough be ards, tender skins, on faces that 
used to have ingrowing hairs, on cheeks 


knew 


under the old method of shaving. 


that never 1 comfortable moment 


See a Dealer Today 
Any of our dealers will show you a Schick 
Shaver and explain how you should use 


it. Do not shaving comfort 


pe st pe me 
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another day. 


“ Distrit , Exises, Inc., San Franciseo, 


ng s ; r t Canada. 
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EASY CHEMICAL TESTS 
OF HOUSEHOLD PRODUCTS 


(Continued from page 119) 


drawn into the mouth in smoking. Hold a 
wet strip of red litmus paper in this smoke, 
and the test paper will turn blue, showing 
the presence of an alkali—in this case, am- 
monia. If your eyes have ever smarted in a 
room that is cloudy with tobacco smoke, now 
you know why; the ammonia vapor released 
by the burning tobacco is largely responsible. 

A bit of chemical testing also will give you 
an insight into the chemistry of cigarette 
paper. Often this material is “loaded,” or 
impregnated with some filler, to make it more 
opaque and to control the rate of burning. 
This should in no sense be considered an adul- 
terant, since it is not used to cheapen the prod- 
uct, but is incorporated with the paper pulp 
to serve a useful purpose. Calcium carbonate, 
the same material of which chalk and marble 
are composed, is the filler generally employed. 


O TEST for this material, reduce several 

sheets of cigarette paper to ash. The best 
way to do this is to heat the paper in a por- 
celain crucible or evaporating dish, using a 
Bunsen burner, until the carbon has _ been 
entirely burned out. This will leave a white 
ash behind. During the heating, the calcium 
carbonate will have been converted into cal- 
cium oxide, or quicklime. Add several drops 
of water to the ash, and calcium hydroxide, 
or slaked lime, will form and dissolve. Now, 
when you add a drop or two of phenolph- 
thalein to the liquid, it will turn violet-red, 
showing the presence of an alkali. The alkali 
responsible for the appearance of this color 
comes from the calcium carbonate originally 
present in the cigarette paper. 

Instead of adding phenolphthalein, you can 
dip a platinum wire in the solution you have 
prepared, and then hold the wire in the blue 
Bunsen flame. The presence of calcium tinges 
the flame with a carmine-red color. A little 
of the liquid may also be filtered and treated 
with a solution of ammonium oxalate. A 
white precipitate forms. When ammonium 
oxalate solution is added to a liquid under 
test, such a precipitate strongly indicates that 
the liquid contains calcium. 


MAN-MADE METEORITE 
HAS STARLIKE CRYSTALS 


Propucep in the laboratory of the Carnegie 
Institute of Technology, the first man-made 
meteorite offers new clues to the origin of the 
fragments that fall to the earth from outer 
space. The nickel-iron alloy of which real me- 
teorites are composed can readily be produced 
artificially, but heretofore, the synthetic me- 
teorites have differed from the real thing in 
one important particular, the arrangement of 
crystals. The crystals in the celestial alloy are 
arranged in such a form as to indicate that at 
one time the body consisted of one large crys- 
tal, even in the biggest meteorites, which 
weigh as much as eighty tons. Largely by ac- 
cident, it was discovered that the proportions 
of nickel and iron do not form a part in the 
formation of this crystal pattern, but that the 
arrangement of crystals depends upon a high 
initial temperature, and a very slow rate of 
cooling. The inference is that each meteorite 
was originally a piece torn from a hot star, 
and cooled slowly by remaining in the hot at- 
mosphere of the star for some time before 
reaching the cold outer space. Oddly enough, 
the hickory-nut-size, artificial meteorite ex- 
panded on cooling, instead of contracting, as 
metals generally do. This is because the celes- 
tial crystal pattern needs more room than the 
normal arrangement of the crystals. From this 
it is reasoned that a meteorite is smaller when 
it leaves its parent star than when it reaches 
the earth. 
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Things to Look for in «any ial 
Judging a Car’s Stamina OF LIVE RUBBER 


ERE are some of Plymouth’s 

engineering improvements. 
Others not pictured here, include 
Plymouth’s all-rustproofed sheet ROLLED EDGES 
metal...super-hard valve seat in- INCREASE STRENGTH © 
serts...anodic-coated pistons. 

Check these things in your next 

car. They make Plymouth‘“‘thecar 
thatstandsup best!’’— PLYMOUTH 
DIVISION OF CHRYSLER CORPORA- 
TION, Detroit, Michigan. 








EXTRA BRACES GIVE 
ADDED RIGIDITY 





GREATER STRENGTH and ruggedness in the big, rigid, X-type frame. 
New rubber body mountings absorb vibration...make the body quiet! 








CRANKSHAFT with four main bearings, instead of 
the usual three...smoother operation, longer life. 











HYPOID rear axle has a much 
longer life than the spiral 
bevel type...bigger and 
longer-lived gear teeth. It al- 
so lowers the propeller shaft 
...removing “hump” from 
rear compartment floor. 










OTHER VITAL, LONG-LIFE 
AND ECONOMY FEATURES 


1 Smooth, double-acting hydraulic 
brakes...trouble-free, safe. 

2 All-steel body...steel above, below, all 
around you...new quiet construction. 











CHAIN-DRIVEN camshaft is 
far superior to gear drive. 
With a chain drive, there is 
amuch greater contact area 
... Which makes it run more 
quietly and stand up better. 







3 Semi-elliptic springs of special ‘‘Amo- 
la’’ steel. 









4 Floating Power engine mountings dis- 
sipate vibration. 
















5 New, Aero-Hydraulic shock-absorbers. 






6 Tubular front axle...stronger, though 
lighter, than any other. 
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How Many Miles on a 
Bushel of Oats? 


HAVING been raised on a farm, I kind 
of like the odd tractor you showed in 
your July issue—the one that is driven 
with reins like a 
horse. It surely 
would seem a lot 
more natural to an 
old-fashioned farm- 
er than one with a 
steering wheel. But 
why not have a mi- 
crophone hooked up 
to the controls so 
that it would re- 
spond to ‘gee,’ 
‘haw,” and “whoa”? 
Personally, I would like to see these 
tractors put on the market for use with 
buggies. Imagine taking your best girl 
out for a drive in the moonlight, wrap- 
ping the reins around the whipstock 
(you'd have to have one), and letting 
Dobbin find his own way back to the 
garage!—K.A.B., Atlanta, Ga. 





The Siberian Article 
Didn‘t Leave Him Cold 


THE marvels being performed by in- 
ventors and the commercial application 
that is made of them as the story of 


progre i infolded from month to 
month in Popt ScIENCE always inter- 
est me I could hardly believe the de- 
cription you gave of the devel pment of 
Siberia by the Soviet Government. I had 
alway upposed that country to be a 
barren waste, nearly useless as far as 
man is concerned I have heard that 
and developing a great 


Russia is making 

ystem of canals and hydroelectric pow- 
er plant I would be interested in see 
ing a description of them in “our” mag 
izine H.B.S Amherst, Colo. 
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He! i problem that will give our 
puzzle fat ymething to figure out I 
hope ome of them get what I rot a 
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mean enougn to wr 
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7 Ts é 
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Each $ 


ing problems icl yy 

of three men stand z* . 

it one of the point 

of an prose araan il “s 

triangle, whose 

side ire one mile long. One man can 
walk two mile an hour, the econd, 


three miles, and the third, four miles an 
hour. They all start at the same instant, 
and walk toward a given point inside the 
triangle, all meeting at this point at the 

ime time Tell me, then, what is the 
locaiion of tl place where they meet? 


F.L.M., Aurora, Ill 


He’s Casting About 
For Angling Articles 


I HAVE been taking your excellent mag- 
azine for nearly four years, and I think 
it’s about time I put in my two-cents 
worth. How about having some articles 
on casting and fishing? I am sure they 
would be appreciated by a large number 
of your readers. I think that the reader 
who suggested an index had the right 
idea. I frequently have trouble looking 
up articles what were printed in past is- 
sues, and would appreciate a complete 
annual listing of PopuLar ScIENCE sub- 
jects.—R.C.P., Detroit, Mich. 


Wouldn‘t Want to Make 
Test Tubes, Too? 


LET me add my voice to the requests 
for more articles on organic chemistry. 
In addition to this, 
I would like to see 
some articles on con- 


YEAH, HOW ABOUT 
SOME GLASS BLOWING 


structing one’s own TOO - 
laboratory appara- “> 
tus, including a ring iG 
tand, Bunsen burn- 1 
er, laboratory bal- tol 
ance,and other pieces ~~ ¢ x —s) 
of equipment. These j } dg 
would make it easier { J ra 

to perform the ex- "2 3 


periments described 

in the excellent chemistry series that ap- 
pears in your magazine each month. 
E.P., Ottawa, Ont., Canada. 


Ways To Snap Yourself 
As Others See You 


FRED DA\ could have taken that pic- 
ture of himself and the quintuplets, if 
he had wanted to, R.K. Aside from the 
crude but effective method that the car- 
toonist humorously suggested with your 
letter, there are at least three other ways 
of doing the trick. Many cameras have 

self-timer” built in. You just set this 
1dget, walk around in front of the 


camera while it’s buzzing, and, click, 
there’s your picture. If your camera 
hasn't got this feature, you can buy an 
attachment that will do the same trick. 
Another way to take a picture of one- 
self is to get an extra-long cable release 

you can buy them as long as six feet. 
Professional cameras that have _ bulb- 
operated shutters can also be equipped 
with a long rubber hose. There is a 
third way of making a photograph like 
this, although I’m afraid it wouldn't 
work with five lively quins. Stop the 
lens down all the way, so it is necessary 
to make a long time exposure of at least 
two or three minutes. Set the shutter on 
“time,” open it, then walk in front of 
the camera and sit perfectly still for 
the length of the exposure, then get up 
and close the shutter. I have used this 
method several times, and no one, not 





even professional photographers, has 
been able to detect how it was done. Of 
course, it can’t be done in strong light, 
because the camera would then pick up 
your image while you are walking to 
and from it. Perhaps some of our friends 
know other ways to “snap” ourselves as 
others see us.—M.B., Syracuse, N.Y. 


How Far Away Is Your 
Image in the Mirror? 


HERE is a practical problem that came 
to me one morning while I was shaving. 
Suppose you are 
looking at yourself HOW YA GONNA 
in a mirror that is” measure iT? 
one foot away from 
your eyes. Do you 
actually see the im- 
age of yourself one 
foot away, or do 
you see yourself at 
a distance of two 
feet, twice as far as 
you are from the 
mirror? That prob- 
lem has puzzled me 
for sometime.—M.M., Flint, Mich. 





Model-Railroad Fan 
Takes Us for a Ride 


CONGRATULATIONS! I see that in the 
June issue you have given a whole page 
to model railroading. I like your maga- 
zine and could be satisfied with it the 
way it is, but I want, and wish you 
would give two full pages of model rail- 
roading every month as you now do for 
microscopy and chemistry.—W.B., St. 
Louis, Mo. 


Where Does Rubber Go 
When Tires Wear Out? 


A NEW use for automobile tires was 
suggested by I.K.G., of Biglerville, Pa., 
and it brings up a question that has been 
bothering me _ for 
some time. I bought THAT WORRIES ME 
a new tire for my ALOT! 
car a while back, f 
and when I com- { 
pared it with the 
old one, I was as- r 
tonished at the dif- , wi = 
ference in the 
amount of rubber LF 
on the old one and k 
the new. A layer of ie: J 
rubber about half 
an inch thick and four inches wide had 
worn off the old tire in the many months 
that I had used it. I began thinking of 
this amount of rubber multiplied by the 
number of tires that are worn out every 
year, and the total number of tons must 
be staggering. What I want to know is: 
what happens to all the rubber? I real- 
ize that some of it sticks to, and discol- 
ors, concrete pave- (Continued on page 5) 
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(Continued from page 4) 

ment, but that could only account for a 
very small part of the annual consump- 
tion. It might be interesting to make 
observations on pavements that are very 
heavily traveled, to learn whether the 
rubber goes off in dust, oxidizes, or is 
dissipated in some other way.—R.E.P., 
Rutland, Vt. 


Metal Would Make Cheaper 
Telescope Mirrors 

AFTER reading a great deal about large 
glass telescope mirrors, and the enor- 
mous cost and trouble involved in cast- 
ing them, it occurred 


to me to question IMAGINE, NO ONE 
why glass is used EVER THOUGHT OF 
it all. It should be A THAT / 
possible to use cast wi BEFORE: 


yr pressed metal in- 
stead of the fragile 
material now em- 
ployed. Of course, 
this idea may be 
entirely impracti- 
cal, but if it works, 
it should be possi- 
ble to build telescopes ten to 100 times 
the size of those now in use, and more 
efficient as well, because a glass mirror 
cannot be focused accurately at any def- 
inite point.—J.H., Chicago, III. 


Right-and-Left Socks 
Are Not so Far-Fetched 


B.E.P., of New London, Conn., sug- 
gests that socks be made in pairs—right 


nd left-hand stockings being shaped to 
conform to the corresponding feet. Per- 
aps he would be interested in knowing 
hat twenty-five years ago, here in Low- 
ill, I was able to buy socks of this de- 
ription.—Mrs. I.B.C., Lowell, Mass. 


Wanted: Car Radio That Is 
Both Cheap and Practical 


[AVE enjoyed and been benefited by 


ch issue of your magazine for many 
irs, and think it is the most interest- 
‘ publication onthe 

ws stands. I have 1E TOO 

ticed that many of ITTO ; 

ir readers request DITTO., in 

ae ee ae CHECK | (PO 
cles on their fa- / , Ww 
ite subjects, and ar y 

} 

rewarded by see- / 


what they want- 

in a later issue. 

I am going to 

lest plans for an 

inexpensive but very 

practical car radio. 

rder to buy a good set for an auto- 

you have to pay quite a stiff 

so I thought I’d turn POPULAR 

SCIENCE for help in supplying such plans. 
W.H., Floral Park, N.Y. 





rice to 


A Historian’s Boost 


for P. S. M. 

I with K.B.F., Canal Fulton, 
some of your readers make 
ill-considered requests, such as the one 
from the mathematician (?) who want- 
ed a course in calculus. It might en- 
lighten some of these captious critics of 


AGREE 
Ohio, that 


your policies to learn the opinion of one 
who was well (Continued on page 6) 
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SMALL 
INVENTIONS 
MAY HAVE LARGE 
COMMERCIAL POSSIBILITIES 


Inventions do not have to be complicated to be profitable 
when Patented. The 5c and 1!0c stores flourish on simple 
Patented products which are commercially successful. If 
you have a Patentable invention—act to protect it. 


Sey 
ey 
r 
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DELAYS ARE DANGEROUS 
IN PATENT MATTERS... 


When you place your invention in our hands, 
we are in position to proceed at once to 
secure protection for you. Our fees are 
reasonable, and, if you desire, we can arrange convenient 
terms of payment. 

We will send you our Record of Invention form FREE. » SE 
This blank will enable you to make a sketch of your inven- 
tion in proper form. In our book, we tell you ta to use 
this form to protect your interests. 

Every year thousands of Patents are granted. Very few, 
however, represent the discovery of entirely new princi- 
ples. Most of them provide new methods of doing some 
everyday thing in a ott way. These improvement Pat- 



















FREE RECORD 
OF INVENTION 


ents offer large chances for profit if commercially useful. FORM 
The business world wants improved products and services. to record the de- 
scriptive outline 


The Free Book shown here was prepared for inventors, 
to show them exactly what steps they must take to secure 
a Patent: 


of your invention 
and to establish 
date. With it you 
can makea rough 
sketch of your in- 
vention and have 


How your Patent Application is made; what kind of 
sketches or drawings are necessary; what other papers _ it witnessed in a 
must be made out; how the Patent Laws protect you; why {a you ae 
it is important to avoid loss of time in getting your appli- dence should oc- 
cation filed; and many other important points. You 
may have much to gain and nothing to lose by sending 
for this book TODAY. 
OUR LOCATION IN 
WASHINGTON 
Our offices in Washing- 
ton are convenient to the 
Patent Office, and we and 
our assistants can, there- 
fore, appear promptly be- 
fore the officials and Ex- 
aminers. 


REASONABLE FEES AND 
CONVENIENT TERMS 
We hove served thousands 
of inventors in all parts of 


| 

! 

the United States and we i 
| 

l 


MAIL COUPON 


NOW! 


CLARENCE A.O’BRIEN 
&- HYMAN BERMAN 


88-L Adams Building 
WASHINGT ON, D.C. 


REGISTERED PATENT ATTORNEYS 


BEFORE U.S. PATENT OFFICE 





Please send me your FREE BOOK, “Patent Guide for 
the Inventor’ and your "Record of Invention" form, with- 
out any cost or obligation on my part. 





NAME 
are able to serve you very 
reasonably and extend lib- ADDRESS 
| eral terms of payment. So 
| don't waste valuable time. (Important: Write or print name plainly.) 
| 
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Miracle Man 
of Plastic 
Surgery 
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Dr. Balsingerstudies 
a patients nose 


A week after the opera- 
tion—‘How Do I Look?” 


The mirror tells 
the answer 


EING a man, probably the shape of your nose doesn’t matter very much 
5 to you. But to a woman, it can mean all the difference between a life 
of futility and one of success. And Dr. W. E. Balsinger, because of his 
skill in changing the contour of a misshapen proboscis into a thing of 
classic beauty, has earned the undying gratitude of his patients. What’s 
more, Dr. Balsinger’s method leaves no scar ... no telltale mark that one’s 


nose was not always thus. 


Ever interested in science’s relation of our daily lives, “Popular Science” 
now brings to the screen of your movie theatre the work of this modern 
miracle man. And that’s not all. The same film shows you the world’s 
largest camera—thirty-one feet long and weighing fourteen tons .. . how 
electric light bulbs are made... the fascinating life of the ant which is a 
model of amazing organization and industriousness . .. a preview of new 


furniture for your living room. 


See the newest release of the ‘Popular Science” series. If your own neigh 
borhood theatre hasn’t booked it yet, ask the manager to do so. It’s some 


thing you and the whole family will want to see. 


Produced in Cinecolor by Carlisle & Fairbanks with the 
co-operation of the editors of Popular Science Monthly 
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qualified to judge. In 1890, John Fiske, 
the historian, referring to the crowning 
achievement of Edward L. Youmans’s 
life, the establishment of PopuLAR ScIENCE 
MONTHLY, said, “It was not the aim of 
the magazine to give an account of every 
theory expounded, every fact observed, 
every discovery made ... The mind of 
the people is not educated by dumping 
a great unshapely mass of facts into it. 
It needs to be stimulated rather than 
crammed .. . The PopuLar SCIENCE 
MONTHLY has now been with us eighteen 
years; its character has always been of 
the highest, and it must have exerted an 
excellent influénce not only as a diffuser 
of valuable knowledge, but in training 
its readers to scientific habits of thought 
i Fiske would express this same opin- 
ion today.—S.A.M., Sykesville, Md. 


No Movie Fan Stories 
Wanted, He Says 


IT SEEMS to me that T.F.’s recent sug- 
gestion regarding an article on movie 
stars was rather silly. There are dozens 
of movie magazines 
on the corner news 
stands, but only one 
PoPULAR SCIENCE. 
“Our” magazine is 
a science and hand- 
icraft publication, 
so why should it be 
messed up with a 
lot of stories about 
glamorous stars and 
the like? I am very 
much interested in 
miniature photography, and have a little 
camera that cost me about $1.25. I use 
about a roll of film a week. One of the 
things I would like to see is an article 
describing a good, safe light for a pho- 
tographic dark room.—J.A., Toronto, 
Ont., Canada. 


EASY, USE “PAN” 
AND YOU DONT 
NEED A LIGHT: 






This Stargazer Wants Plans 
for a Reflecting Telescope 


I aM sure that an article on the con- 
struction of reflecting telescopes would 
prove to be a practical subject, interest- 
ing to a great many of your readers.— 
D.A.W., Barstow, Calif. 


Start Making Your Index 
With This Very Issue 


I can’t say that I have much sympathy 
for those readers who have been holler- 
ing for an index. If they weren’t so lazy 
or unimaginative, they’d make their 
own. Here’s how I do it: Every month, 
when I get my copy of the magazine and 
have finished reading it, I take a hand- 
ful of three-by-five inch index cards and 
go through the book from cover to cover, 
making out a card for each article that 
interests me. I have a shallow drawer 
in my desk, which I partitioned off into 
five-inch-wide sections, and in these I 
file the cards alphabetically. Of course, 
many articles, especially those that re- 
late directly to my own favorite hobbies, 
are indexed under three or four heads, 
with as many different cards referring 
to them. When I see an interesting ar- 
ticle in a newspaper or other magazine, 
I clip it out and paste it in a scrapbook 
with numbered pages, and these articles, 
too, are listed in (Continued on page 7) 
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A marvelous new sponge 
made (like rayon) of 
Cellulose. Soft durable, 
Sanitary, highly 
absorbent. 
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..and then switch 
to the brand of 
grand aroma” 


\ 
ra 
Lye | ‘ — 
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F ever there was a use for that foul- 
I smelling pipe of yours—this is it! 
Blow some at the bull, and spare your 
lady-love! Then reform. Run a couple 
of cleaners through that soupy pipe- 
stem and load the bowl with fine-fla- 
vored Sir Walter Raleigh. Blended of 
choice Kentucky Burleys, Sir Walter 


is a smoke worth knowing. It’s fresh, 












because it’s packed in heavy gold foil. 
And it’s only 1 s¢ for a two-ounce tin. 


SIR WALTER 


RALEIGH || 















FREE booklet tells how to make ; / 
your old pipe taste better, sweet- — T0 | 

er; how to break in a new pipe. | 
Write for « »py today. Scene’ & AKE CARE ! 
Williamson Tobacco Corporation, of | 
Louisville, Kentuc ky, Dept. Y-78, YOUR PIPE | 
TUNE IN Tommy Dorsey’s Orchestra and Morton Bowe 
NBC Blue Network, Fridays 10:00 P. M., E. D. S. T. 


AUGUST, 1937 Please me 


(Continued from page 6) 

the card index. Whenever I want to 
look anything up, I can do so instantly. 
The big advantage of the system is that 
it’s always up to the minute, and that 
it isn’t necessary to look in each of sev- 
eral annual or semiannual indexes to 
find what I want. It might seem like a 
lot of trouble to keep the thing up-to- 
date, but actually, it takes me only about 
an hour every month; a small price to 
pay for all the information it places at 
my disposal.—F.S.C., Harrisburg, Pa. 


Cars Get Ahead 
With Push—Not Pull 


IN REGARD to C.E.P., Jr.’s letter concern- 
ing the misuse of the term, “Ball bear- 
ing,” I would like to come forward and 
add another word to 
his crusade. Every 
time you read about 
a car’s getting al- 
most stuck in the 
mud or in a hole 
of some sort, it is 
said that the car 
“pulled out” of the 
hole. Now, nine- 
ty-nine percent of 
the cars on the road 
today have their 
drive wheels in the rear, and it seems to 
me that they are pushing, instead of 
pulling the car. Of course, in reverse 
gear, the wheels would be pulling.— 
R.S.J., Dexter, Iowa. 


What’s the Matter With 


“Five Weeks in a Trailer’‘? 


WHaT has happened to all the person- 
al-experience stories you used to pub- 
lish? True, I like to read about vol- 
canoes, surfboard riding, engine build- 
ers, and plant wizards, but I’d get a 
bigger kick if you’d give us a few stories 
like the “I Learn To Fly” yarns you 
used to spin five or six years ago. Why 
not send one of your adventurous writ- 
ers to the Navy diving school and give 
us all the exciting details in an article 
entitled, “I Try My Hand At Deep-Sea 
Diving’? Good true adventure stories 
are enjoyed by almost anyone, and when 
there’s a little science mixed in with 
them they’re tops. How about it?—H.S., 
Little Rock, Ark. 


And the Rabbit Died 
A Martyr to Geometry 


ReGARDLESS Of our sympathies in the 
matter of S.A.M’s dog-and-rabbit prob- 
lem, cold figures show that the unfor- 
tunate rabbit will 
be caught by the 
hound exactly fifty 
feet short of his 
goal. If the bunny, 
reputedly an expert 
at multiplication, 
had sharpened his 
wits by solving the 
stickers in POPULAR 
ScieENCE, he would 
have realized in ad- 
vance the futility 
of fleeing, thereby conserving his ener- 
gy. The dog also would have benefited, 
for it is well known that a leisurely 
walk before meals is much better than 
strenuous exercise. But the bunny’s end 
was inevitable.—L.B., Los Angeles, Calif. 


SAY 1T YOUR WAY 
BUT GET ME OuT! 





GLAD | WAS BORN 
DuMmMB! 





ntion PopULAR SCIENCI 





MONTHLY when answering advertisements in 





E make this generous offer so that 

new thousands of car owners 
will try No. 7 Duco Polish immedi- 
ately, and see how greatly it improves 
the appearance of the car. You should 
use No. 7 Polish on new cars as well 
as old. It keeps new cars beautiful 
and restores the color and lustre of 
old finishes dulled by grime and 
Traffic Film. 

Now we offer a Du Pont Cellulose 
Sponge (25c size) FREE to everyone 
who buys a pint can of No. 7 Polish. 
(Offer good in U. S. only.) This 
sponge, created by du Pont chemists, 
is ideal for bath and household clean- 
ing, as well as for the car. See your 
dealer WHILE THEY LAST! 


GRIME DOES NOT PAY 


..» USE No.7 
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Secrets ot Success 


STORIES THAT WILL HELP YOU GET AHEAD 
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Become an 
Expert Accountant 


The Profession that Pays 





The demand for skilled accountants — men who 
really k» eir busin -is unceasing. Big corpora- 
tions are in « 1t nee 1« x<pert counsel in Audit- 
ing, ¢ t A nting, Bu f Law, Organization 
Management, Finance Sien ' who prove their qualifi- 
cation 1 t mportant branch of pusinees are 
rapidly pr te i to responsible executive positions 
—given an opportur Lity to « n real sal 


Send for This Book —It’ s , Free 
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y i ‘ ' oO 1 s 1, $5,000, $10,000 
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LaSalleExtension University , 









Dept. 883-HR Chicago 
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Higher Accountancy 
0 Business Management 
() Modern Salesmanship 
OO Traffic Management 
() Railway Station Mgmt, 
0 Railway Accounting 
() Law— Degree of LL.B. 
() Commercial Law 
CL) IndustrialManagement 
{ ]Modern Foremanship 
{ 5 xpert Bookkeeping 
C P. A. Coaching 


Factory Management 
PersonnelIManagement 
}) Modern Business 
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American “School, Chicago 


Mail Coupon for Information—No Obligation 
American School, Dept. NC-46, Drexel | S8th, Chicago 
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MORE $5 PRIZE WINNERS 

THREE prize winning letters in POP- 
ULAR SCIENCE MONTHLY’S new 
Secrets of Success contest— ‘What 
Home Study Has Meant to Me’’—are 
printed below. Read these stories care- 
fully because your own career may be 
just as interesting and inspiring to 
other readers. If you think so, put it 
down on paper and send it in. We will 
pay $5 for every letter we publish. 

CONTEST RULES 

Only letters from bonafide home 
study school students will be considered 
and these must contain the name of the 
school and the name of the company, or 
companies, for whom you have worked 
since graduation. (Names, however, 
will be deleted from the letters when 
published.) We also want to know the 
kind of course you took and the type 
of position you have held. Your own 
identity will be kept anonymous, if 
desired. 

We are interested in facts, not lit- 
erary ability, but please write clearly, 
completely, and keep your letters with- 
in 750 words. We are not looking for 
“get-rich-quick” stories or freak ad- 
ventures, and authors must be prepared 
to substantiate the truth of the state- 
ments. Manuscripts submitted and 
printed become the property of this 
magazine, and we are not responsible 
for the return of rejected stories unless 
sufficient postage is provided for this 
purpose. Address your contribution to 
Success Story, 353 Fourth Avenue, New 
York, N. Y. 


HOME STUDY "ONLY 
WAY TO GO HIGHER" 


I spent a year at A. & M. College of 
Texas after my graduation from high 
school, but for various reasons I had to 
discontinue the course and a little later 
found employment with the —— 
Power & Light Company. 

My work with the utility consisted 
chiefly of ground labor, so after a few 
months I realized that the only way to 
get ahead was to train myself by home 
study along with what practical experi- 
ence I could acquire. 

The next move was to enroll with the 

School, and it was not long be- 
fore I realized that as I studied and 
worked, the coordination of the two 
made each a lot easier. I also found that 
I was taking more and more interest in 
my work and doing it more efficiently. 

None of my employers knew about 
the home study course but before any 
great amount of time had passed they 
began putting me on different and more 
difficult work, which I am pleased to say 
I handled pretty thoroughly. 

I weathered the depression in good 
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tantly asi Railwe ayand Bus Passenger Trafic In- 
r spectors. Simple home ~study 
course qualifies you, and upon com- 
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The FIELD with a FUTURE 
For those who cannot afford the expense of 
4-year college training, Bliss offers a CON- 
DENSED ONE-YEAR residence course, ap- 
proved by educators; endorsed by industry. 
44 years experience. Modern laboratory and 
shop equipment, suburban campus. Excellent 
faculty; wholesome, friendly atmosphere. 45th 
year begins September 29th. CATALOG! 


vi BLIS ELECTRICAL 





SCHOOL 


108 Takoma Ave., Washington, D. C 
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with humorous ideas. No draw 
The amateurs of today are the 
' of tomorrow Ideas judged 
prizes awarded by Applause-O-Meter test be 

el ie audiences. Eve me has an equal chance 
1 ‘h prizes in all. Rush name on “penny post card 
for ‘‘Valuable Tips on How to 
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Make Money With Simple Car 

toons and Hu morous - leas’ 

Cash Prize Er Blank and 
Rules—SEND NO. MONE Y 


CARTOONISTS’ EXCHANGE 


Dept. 1448 Pleasant Hill, Ohio 
TRAINED PILOTS 
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Airlines adding = ‘il 
miles to their fii s. Factories 
crowded with ae pri andGovernment ( 
orders for new airplane This Lincoin 
Government Approved School trains 
et as Pilot or Governme t , ic 
ngine Mechanic. School now in 27th é 
Make Aviation YOUR Career. Supervised by U 
Aviation offers you unlimited opportunities for pro MO »tion 
yourseif at this Lincoln Government Approved Schoo!. Graduates n¢ 
employed by leading sand Fore in Gove rnments We 
as aes a aan t jualified. Write fo A catalog. 
P e age LINCOLN "AIRPLANE & FLYING SCHO 
210- H ‘aircraft Bidg Lincoin, Nebraska 


IE A PASSENGER 
Traffic Inspector 


A Good Position Will Be Ready for You 
TRAINED _ MEN—19 to 50—are wanted con- 
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pletion we place you at up to $135 per month plus 
expenses, to start, or re fund tuition. Interesting 
‘ eee ,- y - ike Aas ance Rains experience 
Free Boo 


STANDARD BUSINESS TRAINING. lingritute 
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Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary, 
New easy method. Nothing else like it. Send at once for 
free booklet—**Win Success in Advertising,"” and require- 
ments. No obligation. Page-Davis School of Advertising 
3601 Michigan Ave., Dept. 136C, Chicago, U. S. A 


Lean DIESEL 


in Los Angeles 


Qualify as a Diesel and Gas Engine Expert. Lat 
est Equipment. Tested Methods. Established 
1005. Earn room and board while learning 
ngele 
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Coach railroad fare allowed to Los / 
This service only for residents of U.S 


NATIONAL SCHOOLS 


4 MAIL COUPON FOR | FREE BOOK ; 

i National Schools, Dept. 8-PSA 

, 4000 So. Figueroa St., Los Angeles ; 

; Name Age : 

Address ; 

' City State : 
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Secrets of Success 


style and have been given salary boosts 
right along. My present position is that 
of district service man and I have not 
found many jobs that were hard to 
handle. Without handing myself any 
bouquets, I believe I am depended upon 
as much as anyone in my district. 
This is just the beginning. I intend to 
train myself further and go higher, and 
correspondence courses are my only 
way to that goal. 
E. C. R., Lampasas, Texas. 





"HAVE GIVEN MY BOYS 
A MARK TO SHOOT AT" 


As a youngster, I always enjoyed 
drawing pictures, and when in later 
years I became the head of a family and 
found that the budget had a great way 
of running beyond my income, I started 
casting about for some way to supple- 
ment it. 

Still retaining my liking for drawing 
cartoons, I thought that perhaps this 
might be the way out of my difficulty if 
I could discover some method for de- 
veloping my talent. 

I finally decided to take a course in 
cartooning with the —————— School. It 
cost $25 but I made more than enough 
to pay for the course long before I had 
even finished it. Right here let me say 
particularly to those who have put in 
long weeks and months at home study— 
that it requires an incentive and grim 
determination to carry on to the cross- 
roads of success and failure. 

During the time I was taking this 
course, the character of my work 
changed so that an increase in hours 
kept me away from home until 12 o’clock 
midnight each night. Yet upon arriving 
home, I would study for at least an hour 
or two before retiring. 

I was employed by the — Man- 
ufacturing Company, which, fortunately 
for me, published a plant magazine for 
the benefit of its employees. Besides be- 
ing distributed among those who worked 
for the company, this magazine was also 
sent to customers all over the United 
States and in foreign countries, some 
thirteen or fourteen thousand copies 
being printed every month. 

I saw an opportunity here and began 
handing in cartoons from time to time 
of different employees, associating them 
with some happening in their daily life 
at the plant. This had an immediate 
appeal not only to the employees but 
to company Officials, the result being 
that I was soon getting paid for the 
drawings in addition to my regular 
salary. 

This home study effort of mine has 
done two things. It has not only enabled 
me to provide a better living for my 
family and put three boys through 
high school and business college, but it 
has also set an example for the chil- 
dren. I may never make the front page, 
but I have given my boys a mark to 
shoot at, and that I think is most im- 
portant. 

W. R. V., Decatur, Ill. 














Money is MORE than pay 


“He’s a twenty-dollar-a-week man” means far more than the 
actual cash a man receives in his pay envelope. It indicates the 
type of man he is. It indicates at least one thing beyond doubt 
— his training is limited. And thousands of men, tired of being 
twenty ... thirty ... forty ... fifty-dollar-a-week men, have 
removed this limitation of training by mastering International 
Correspondence Schools Courses. When you complete an I. C. S. 
Course, you are a trained man! And you can do it in spare time. 
The coupon will bring you complete information. 





INTERNATIONAL CORRESPONDENCE SCHOOLS 














BOX 7614-J, SCRANTON, PENNA. 
% Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,” > 
and full particulars about the subject before which I have marked x: 
TECHMICAL AND INDUSTRIAL COURSES 
Architect Welding, Ele« c and Gas Mechanical Engineering O Management of Inventions 
Architectural Draftsman Reading Shop ueprints Me hanical Draftsman R. Kh. Locomotive 
Building Hstimating Sheet Metal Worker Diesel Engine R. R. Section Foreman 
Contractor and Builder Machinist Poolmaker Aviation Engine Air Brakes Signalmer 
Structural Engineer Patternmaker Boilern aker Automobile Mechani Chemistry Pharmac 5 
Structural Draftsman Heat Treatment of Me Plumbing Steam Fitting ( Coal Mining 
Klectrical Engineer Bridge Engineer Heating Ventilation Cotton Manufacturing 
Electric Lighting ] Bridge and Building Foreman Air Conditioning Woolen Manufacturing 
Telegraph Engineer Highway Engineer Steam Engineer Poultry Farming 
Telephone Work Radio|) Civil k:ngineer Steam |} Engineer Agriculture 
Refrigeration Surveying and Mapping M arine is 188 r Navigation 
BUSINESS TRAINING COURSES 
Business Management Book keeping First Year College Subjects High School Subjects 
Industrial Management Secretarial Work Business Correspondence College Preparatory 
lraffic Management Spanis French Stenography and Typing Illustrating 
Accountanc roc sen anship Civil Service sil Carrier Cartooning 
Cost Accountant Service Station Salesmanship Railway Mail Clerh Lettering Show Cards 
Cc. P. Aecountant Advertising ] Grade School Subjects ] Signs 
DOMESTIC SCIENCE COURSES 
Professional Dressmaking and Designing Tea Room and Cafeteria Management, Catering 
Home Dressinaking Advanced Dressmaking Millinery ] Foods and Cookery 
Name idiend ‘ jciaiainieis 00e MOOvcsecvcocesencss Address...... 
City State....... Present Posi 
If you reside n Canada end ¢ upon to the International Correspondence Schools 
Vontr Canada 
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IG F _— b tells new easy way. You don’t need ex 
perien We WwW dect rrate beautiful Art Novelties 
right in ow! n tep'’ method. No tedious 
stud Everytl upply of Nove - s for you 
< : ol! and i Big profit pe piece for 
tir Mar home, and make up to $25 to $5 0 a week— 
fu i ‘ths ie Or 
— / Just mail cou- 
ee and get 
st lesson ah- 
Py) a y free. Start right in decorating Gifts a ridge Prizes, MAIL THIS! 
Toys, etc. More like fun than work and you earn geumeamcumesameame scam samoaame 


2 ee Hundreds making big money th | FIRESIDE INDUSTRIES 
Dept. 51-K, Adrian, Mich. 


NO CANVASSIN be Boag 2 noth tes ae Please send big Free. Book and 


s 
So sure are you to sueceed we give an absolute g An pee LESSON This does not 
Warranty eal ked by $1,000 Bond. Costs nothing | obligate me in any wey 
GIVEN YOU to find out. Openings for new workers now in Name 

every locality. Mail coupon immediately for Fre« * 


Address 
ey 


To DECORATE aye a 1 Free Lesson, Get started making mo 


AUGUST, 1937 Please mention PopuLAR SCIENCE MONTHLY when answering advertisements in this magazine 9 

































_ BeaRapio Experr 
learn at Home-Make Good Money 


Many men I trained at home in spare time make $30, 
$50, $75 a week. Many make $5, $10, $15 a Ron {= 
00: dade- 


spare time while learning. Illustrated ’64-page 
scribes KRadio’s opportunities and how_you can become 
a Radio Expert through my practical_home training. 


Television training is included. Money Back Agreement 
protects you. Mail coupon today for copy of book FREE. 
———_ FT 

J. E. SMITH, President, Dept. 7 P3 

National Radio Institute, Washington, D. C. 
( bhi gation, your 64-page book * 
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We supply Electrical Equipment and Appa- 
ratus at no extra cost to help you learn Prac- 
tical Electricity in your own Home Shop. No 
previous experience or advanced education 
is necessary. Money back if not satisfied. 
Send the coupon for full information on 
this NEW, EASY WAY TO BETTER JOBS 
ANDG OOD PAY. Lifetime FREE Employ- 
ment Service to Graduates, 
SS eee ee SSeS eS ee Be ee ee eee 





Send me, witho ‘Rich | et 
nr > ! . 
Rewards in Radio’’ FREE, (Please write plainly.) | ELECTRIC INSTITUTE, Dept. 77K, Hinsdale, Ill. | 
§ Send Free Book and Full Details on your Home Shop Training. : 

y AGE ' 
ees . | B NAME... ccccccccccccccccccccccesocccccccccecoccecs BOD oceves 1 
_ i H 
| ——— : rar | } : . . .\ «1 <sentianmnianasibeoenibactecsacedebbenseds ‘ 
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Fascinating 








book on scientifically 
solved true crime cases sent 
olutely free to those over 17 
; how to get into Scien 
tion. Home Study 
me 1. Steady Employ 
ment.E periencenotnece ary. Very easy term 


SCIENTIFIC 
OF AMERICA 
dette, Pres., 


cases DETECTION insTITUTE 
Cc. & O. Bidg., J. T. Bu 
bept: “ian, XA w. Virginia 








The Plastex Industry needs manufacturers on small scale 


and for big production of Lamp and Clock Stands, Art 


Goods & Novelties in Plastex and Marble imitation. | 
Experience unnecessery. %c material makes regular lic 
store sellers. Rubber moulds furnished for speed pro- | 


duction, Small investment brings big returns. Ambi 
tious men have chance for real prosperity. Our free booklet will 
interest and benefit you. Plastex industries, Dept. 2, 1085 
Washington Avenue, New York, N. Y. 














To SUScEss. 


DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home that you can 
SELL! Course has 26 lessons and 600 illustrations. 

Send name and addresa for free details. Onty.- 


RAYE BURNS SCHOOL, Dept.S-X, Box 2194, Clevetand, Ohio 





Learn Profitable Ficteosian 
DO days at Home 


jen of Men and Women in the fascinating pro- 
fession of Swedish Massage run as high as $40 to 
$70 per week but many prefer to open their own of- 
fices. Large incomes from Doctors, hospitals, sani 
tariums and private patients come to those who 
qualify through our training. Reducing 
alone offers rich rewards for specialists. 
Write for Anatomy Charts, sample les- 
son sheets and booklet—They re FREE, 
THE College of Swedish Massage 
1601 Warren Bivd., Dept. C-70, ee 


Successor to National College of Ma 




























demand. Complete courses in arc 
and acetylene welding, meta! fin 








ishing, body and fender bumping, 
spray painting and colli work 
Special low rates Write today. 










MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 










Spec ial Tool Offer—Now! 
Don't waste the years of your life 
Learn this ol nnking ‘enaine ‘ssin a 
few months, Day or Evening, and become 
independent. Big demand. Highly en- 
¢ est 3c Practical, In- 
divi “ty al ‘‘Lab.’’ Training. Easy terms. 
moloyment Service. Write TODAY for 
FREE CATALOG R and TRIAL OFFER. 
New York School of Mechanical Dentistry, 

. 127 W. 31 Street, New York, N. Y. 











ARKS AIR COLLEGE — 


PARKS AIRPOR AST ST.LOUIS, ILL 


Offers you college education majoring in aviation 
Four 96-week courses lead to B. 8S. degrees in Professional 
Flight, Aviation Operations, Aviation Mechanics, Aeronauti- 
cal Engineering. 100 acre airport. 14 buildings. 33 in 
faculty. 241 enrolled. 5,800,000 miles flight training. 1548 
planes, 523 engines repaired and rebuilt in shops. Gradu 
ates with all le adine aviation companies Dormitories, din- 

hall on field. Fall term Sept. 27 oa Cc on —_— 


10th YEAR panckRoRistrane 


EERI 


courses in engineering 
Chemical, Mechanical, Mech. Drafting, 
and Television, or Aeronautical. Intense 
thorough program. No extras for prepara 
Earn board if desired. Low tuition. 
June, Sept., Dec. Catalog. 
Washington Bivd., Fort Wayne, 





wont ST. 2. we. 








DEGREE IN 
TWO YEARS 











Degree Electrical 


Ra lio 
practical 
tory or review 


Enter March, 


243 «CE. 


RADIO 


ENGINEERING, 




















broadcasting, aviation and police radio, servicing, marine 

radio telegraphy and telephony, Morse telegraphy and rail- 

way accounting taught thoroughly. Engineering course of 
nine months’ duration equivalent to three years of college 
radio work. School established 1874. All expenses low. 

Catalog free. 

Dodge’s Institute, Nye St., Valparaiso, Indiana 
I show you how to greatly 
increase profits, start your 
own business, or secure @ 
good job in a big poultry 

plant. I train you at home in spare time quickly. Show you 

very latest methods. Give you facts worth money to yourself or 
employer. My home-study course used by thousands. 32-page 
book. ‘‘How to Raise Poultry for Profit’’ comes to you FREE 

Write today: HARRY M. LAMON, Pres.. National Poultry 

Institute, Dept. 200-B, Adams Center, N. Y. 

Clerk Carriers, Rural Carriers, Railway Postal 
( locks Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Com- 
non chool ducation required Examinations often. 

Established 1896 Send for our Civil Service Catalog. 

Columbian Correspondence College Washington, D. C. 











Earn While Learning at Home! 
TELEVISION, PHOTO 

















Re ees 
Many R-T-I Trained Men | PHILCO 
make up to $75 a week one CROSLEY 
OE er” so’ sis in spare tine | ZENITH 
one. I e d me 
(CESMEEE necded. Learn at home by | CRUNOW 
OBS quick, easy, R-T-I and 46 
Ev) Endorse sd by 50 big con other 
Rea OMe oe Ear RR: | mars. 
RADIO AND TELEVISION INSTITUTE, Inc. | endorse 
2130 Lawrence Ave., Dept. 20-C, CHICAGO, ILL.IR-T-I 
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[Be Your Own Music 1 Teacher! 


, ge Learn to Play at Home Ths Quick, Easy Way | 


Ate 
ogee r are-tit yme-study meth 


n ake earning t - iy your favorite 

re: nt ea A.B.C. No tedious work 
b er. Play ‘‘real note Averages 

er 1 da Send for FREE 

Took t ait w You Can Learn Music in 

Your Own Home and Demonstration Lesson 
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“oda fention instrument Vo obligation 
U. S. SCHOOL OF MUSIC, 88 Brunswick Bldg., New York, N. Y. | 











CONDITIONING 
ELECTRIC REFRIGERATION 

Large Air Conditioning and Electric Refrigera 
tion Training Organization now selecting men who 





| would like to prepare for positions as local Service 
j} and Installation Experts. Many make $30—$50 a 
| we ek. No experience needed. We will train you in 
| your spare time for this interesting work. For fur- 
th er fact without — ation, send your name and 


e. occu on. Utilities Engineering tn- 
stitute, 400- 410N. Wells St., Dept. 387, Chicago, III. 











Secrets of Success 


"LEADS TO GREATER 
INCOME CAPACITY" 


Training as a stenographer, faithful 
work and fortunate circumstances 
eventually placed me in a well-paid and 
pleasant secretarial position in foreign 
service of the United States Govern- 
ment for a period of several years. 

After returning to continental United 
States, I felt very much out of touch 
with business conditions, and quite un- 
equipped to venture into anything suc- 
cessfully, other than purely clerical 
work. While making up my mind what 
I wanted to do, I once more became a 
stenographer, and a little later a sec- 
retary and court reporter. My ambi- 
tion was to get into business, preferably 
selling of some kind. 

In 1927, I left stenographic work and 
obtained a part-time contract as life in- 
surance salesman. Having a goal of be- 
coming either a general agent or of at- 
taining some similar office, I lost little 
time in enrolling in a correspondence 
course. In due time, a diploma was re- 
ceived in the following salesmanship and 
insurance subjects: Selling as a Busi- 
ness Force; Mental Qualities Needed 
for Salesmanship; Development of the 
Mental Qualities; Health and Appear- 
ance; Study of the Customer; Study of 
the Commodity; Successful Reasoning; 
Making the Sale; Selling Life Insur- 
ance. The next year I signed a contract 
with another life insurance company, 
and eventually was promoted to District 
Manager. 

Not satisfied with my lack of further 
organized study, in 1934 I had passed 
examination on two of five parts of the 
work required for Chartered Life Un- 
derwriter degree. 

The correspondence study work was 
extremely helpful to me; I will cite two 
or three instances of definite results 
that might reasonably be attributed to 
it. (1) In competition with about three 
hundred agents employed by the Com- 
pany, my name was included in the list 
of only ten persons who met their quota 
in full during the year 1929. (2) In 
1933, for the month of March, I headed 
the list of all agents of the company 
in the amount of insurance applications 
written for that month. (3) During a 
contest lasting several weeks, I was 
awarded about twenty per cent of the 
five dollar prizes for essays submitted 
on insurance topics, although the con- 
test was open to all agents of the com- 


pany. 
About two years ago, my health 
failed. I do not plan to return to ag- 


gressive life insurance selling. My ex- 
perience having demonstrated to my 
satisfaction the value of correspondence 
courses, I am now seriously considering 
enrollment in some other subject—pos- 
sibly photography, possibly law. 
Certainly correspondence school study 
is a very practical way for adults to 
continue their education and will lead 
to greater income capacity when 
courses are properly chosen. 
—W. H. B., Ruidoso, N. M. 
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| We Glow in the ory 


New Tests Reveal 


LL human beings glow in the dark. 
A You may never have noticed it, 
but that is simply because the strange 
luminous display lasts only a few sec- 
onds after exposure to sunlight or oth- 
er illumination, according to two Stan- 
ford University, Calif., experimenters. 

As long ago as the eighteenth cen- 
tury, an observer named Becchari re- 
ported, “If a person shut up in a dark 
room puts one of his hands out into the 
sun’s light for a short time and then 
retracts it, he will be able to see the 
hand distinctly and not the other.”’ Ap- 
parently, no one investigated this curi- 
ous phenomenon further until 1933, 
when a Japanese research worker, 
S. Hoshijima, found that human bones, 


nails, cartilage, and teeth ‘phospho- 
resced,”’ or glowed, after exposure to 
light, just as the chemical materials 


in phosphorescent types of luminous 
paint have long been known to do. 
Now A. C. Giese and P. A. Leighton 
of Stanford University have found that 
invisible ultra-violet rays in sunlight 
and artificial light produce this human 
phosphorescence most effectively. Aft- 
er exposure for ten seconds to the light 
of a lamp containing mercury and ar- 
gon vapors, the palm and back of the 
human hand glow for from two to four 
seconds, and the fingernails for ten 
seconds or more. Teeth phosphoresce 
for a still longer time. Other phosphor- 
escent materials included wood, leaves, 
several kinds of flowers, and bean seeds. 


Electric Currents Keep 
People Asleep 


ELECTRICITY may be used as a cure 
for sleeplessness, as well as a substi- 
tute for drugs in producing local anes- 
thesia, it is indicated in reports of 
research studies being carried on by 
Prof. G. Kalendarov, Russian biologist. 
The method is an extension of the sys- 
tem, known to scientists for several 
years, of applying certain kinds of elec- 
tric current to living nerves to deaden 
them gainst pain. To determine 
whether electricity could produce com- 
plete and harmless anesthesia, or sleep, 
Professor Kalendarov first experiment- 
ed with frogs. An electrode was con- 
nected to the frog’s head, and another 
to the base of its spinal column. When 
the current was switched on, the frog 
fell asleep immediately, waking, appar- 
ently unharmed, only when the elec- 
tricity was turned off. After extensive 
tests on other animals, the professor 
finally tried the experiment on himself. 
\wakening promptly after the current 
flow ceased, he declared that he had felt 
nly a slight discomfort before losing 
onsciousness. No bad after-effects de- 
veloped, and “electric sleep” is now be- 
ing carefully tested in Russian hos- 
pitals as a treatment in cases involving 
insomnia and for patients who would 
benefit from a long and drugless sleep 
after a major surgical operation. 
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Beginning Lessons 
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in Drafting 


To Men Over 18 and Under 40: 


This offer is NOT open to boys under 
18 or men over 40. But if you are WITHIN 
these age limits, you owe it to yourself to 
investigate this unusual opportunity. 


| Test Yourself—No Cost 
| See how readily you, too, can 


Learn Drafting 


No experience needed. At your leisure in your 
own home, read these 2 Drafting lessons care- 

fully. Judge for yourself our ability to teach— 
and your ability to learn — this fast-growing 
new line of work, 


Drafting Opportunities Growing Daily 


Drafting is fascinating work! Before any building 
can be built—any machine manufactured—or any 
bridge constructed—it must first exist on the 
Draftsman’s board, Birthplace of our Industrial 

Civilization. The building trades, manufacturing 
lines and transportation systems all de »pend on the 
Draftsman before they can undertake asingle step. 


Fit Yourself NOW for a Job 
with a Real Future 


Any pickup in any line means first call for the 
Draftsman! Clean, interesting employment—best 
of working conditions. One of the steadiest of all 
occupations. Competent. Draftsmen earn substan- 
tial salaries—and the road to promotion is always 
open to them. Learn at home without interrupting 
your present job. Free Lessons prove you can! 
Send for them. No obligation. Just mail coupon 
TODAY. Get started in a Life Work that brings 
pleasure and prosperity. 


American School, Dept. DD-C46, Drexel Avenue at 58th Street, Chicago 


Get These 2 
Drafting Lessons 


When you learn what worthwhile opportunities 
Drafting offers and how readily you can cash in 
on them through American School training, it may 
mark the turning pointin your life. If you areover 
18 and under 40, write TODAY for FREE lessons 
and FULL information. No obligation. 
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Free Lesson Coupon 
American School, Dept. DD-C46 
Drexel Ave. at 58th St., Chicago 
Iam over 18 and under 40 years of age. With- 
out obligation, please send me 2 Drafting lessons 
-_ Drafting booklet FREE, 
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An Educational Institution 


The American School was 
chartered in 1897 as an educa- 
tional institution, not for profit 

and is exempt from paying 


Federal income tax, like the 
best resident colleges and 


universities. 
20 Other Courses 


| 
Over 150 noted Educators, 
Engineers, and Business Men 
helped prepare our special in- 
struction material, which is 
used by many resident schools 
and colleges, U.S. Navy, and 
ProvinceofManitoba, Canada. 
We offer you quality training 
at home for the best-paying 
lines of Industry and Business. 






























Always mention PoPpuULAR SCIENCE | 
MONTHLY when answering adver- 
tisements in this magazine. 
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-fEARN MONEY 
Stringing TENNIS RACKETS 


An opportunity to earn as much as 
$3.50 for a few minutes of your 
spare time. String your own racket 
and save money. Tennis rackets 
need restringing frequently. Every 
stringing means profit for you. No 
experience needed—we teach you 
how. TOMGUT Equipment makes 
it easy. Costs practically nothing 
to start. Easy work. Begin NOW! 
Write today and we will send you Free 
our new low prices of TOMGUT 








= | FREE 


‘‘Court-Tested’’ Tennis and Badminton Strings, 


H . 
GOVE! RNMENT | 
$1260 to $2100 Year 


Restringing Equipment, and a complete line 


of Racket Frames. 
THOMPSON MANUFACTURING COMPANY 


4529 Packers Avenue, Chicago, U. S. A. 
TOMGUT ‘‘Court/Tested’’ Tennis & Badminton Strings 





To START Please send, without charge or obligation, the 
Thousands appoint- Cn = * new price list of TOMGUT Tennis and Ba.imin- 
ments each year FRANKLIN INSTITUTE ton Strings, Racket Frames, and Restringing 
/ F 4 
Dept. E256 Equipment, Op 
Get ready / Rochester, N. Y. pS 
immediately = R FREE list of U. 8S. Ge Name v4 
Social Security © poe aeibine — Sew | . Pd 
work means > Watt ua he te uae tee ee Addre z- 
many jobs Ss the ‘ol bi - | DL 
f ‘ity 
Mail Coupon Name 
oday— / | 
|] SURE 
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in business 


Do you want a better position and a higher salary? You 
can have these if you can do the work. LaSalle experts will 
show you how, guide you step by step to success and help 
solve your personal business problems through the time- 
saving LaSalle Problem Method. Our unusual training 
plan enables you to prepare during your spare hours, 
without interference with your present duties Simply 
mark on the coupon ‘the field in which you desire success, 
and we will mail you a valuable book describing the op- 
portunities in that field, together with an outline of our 
training service. Also copy of ‘“Ten Years’ Promotion in 
One.” There is no cost or obligation. Find out how the 
salary-tncreasing plan has started many average men and 
women on the high road to success and financial inde- 
pendence. Check and mail the coupon NOW 


ame ee Find Yourself Through LaSalle#==-==— 
LASALLE EXTENSION UNIVERSITY 
Dept. 883-R Chicago 


Tell me about your training for my ad- 
vancement in the business field checked. 


O Business Management 
O Modern Salesmanship 





O Higher Accountancy 2 Office 
0 Traffic Management Manage- 
CO Railway Station Mgm’t _™ent 

O Railway Accounting i) Expert 
OLaw—Degree of LL.B. keeping 


0 Commercial Law P ) Business English 

Olndustrial Managem’t |Effective Speaking 

CO Modern Business Corre- > C. p. A. Coaching 

_ spondence () Stenotypy 

OModern Foremanship (Credit and Collection 
Correspondence 


Name 


Present Position 










nated opportunities. Most 
modern and complete 
course embracing every 
branch from Plate to Por- 
celain Work, which pre- 
pares you to work for 
Dentists or start your own 
business. Individual in 
struction—practical train 
ing in day or night school. 
No books—no classes. Cat- 
alog upon request 
McCARRIE SCHOOL } MECHANICAL DENTISTRY 
207 WN. Broad $ Pa. 


ELECTRICAL gooxs 


y anegene 


+ 


A-C-RADIO 
TELEVISION 


EVERY ELECTRICAL 
SUBJECT COVERED 
Here's great news for anybody interested in Electricity. BRAND 
NEW edition of Applied Electricity brought right down to date 
with every NEW Electrical subject fully covered. 10 big Volumes 
and al! shipped FREE for examination 


fer BIG FIELD! Big Demand! 
‘ § Men who understand elec- 

Beginners Big Pay! tricity are urgently needed 
and Experts right now in thousands of industries 
Autos, airplanes, machine shops—practi- 
cally every industry depends on electricity 
and men who know this subject make big 
. - money. Pleasant, fascinating work, easy 
its kind ever to learn and do. Send coupon for a set of 


published. Dy em a Por - : . 
tg th books for FREE examination 
power stations 
radio televi A year's 





Over 3000pages 
hundr rf 








onsulting member 
Americ ect 


sion everything ship in an 1 
electrical ex en nical y now giver 
plained early to f thi amou 


understand Many ay That wort 


them more than cost of book 











American Techaies! Society, Drexel at S8th St., Dept. EC-20, mermrene 


Ser for 10 day free BR AND KEW Xx me set of Electrica 
Engineering Ir e « € pi the Americ an 
Technical Society i will pay the few cent e er harges on the 
book If I wish | may re n them in 1 in and owe you nothing 
but if | keep them I w t $ after 1 lay then $3.00 a 
month until the total pri f only $29.80 is paid 

Name 


Address 


City State 
Atta etter stating age cupation and name and address of em 
ployer and at least one be: nese man as referen< e 
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Alcove Transforms 
Small Lavatory 
Into Bathroom 


B* MAKING use of the 
recently marketed 
translucent glass bricks 
to build a small alcove, 
you can enlarge a lava- 
tory or closet and trans- 
form it into an extra bath- 
room. The bathroom at 
right was a small wash 
room until the V-shaped ex- 
tension was added, and the 
rectangular tub installed. 























for HOME OWNERS! 


— — ————y 














SOCKET 
WRENCH 





SCREW DRIVER 


The interchange- 
able tips, and, 


right, the new  Sa- 


tool as a wrench 

























Combination Tool Is Screw Driver 


, a 


and Socket Wrench 


ESIGNED for use either as a screw 

driver or a socket wrench, the com- 
bination tool shown at the left is a 
handy unit for the home mechanic. 
Available in five and seven inch lengths, 
it is provided with a sturdy molded- 
plastic handle, and any one of a wide 
assortment of screw-driver blades and 
nut sockets can be quickly and easily 
installed in its hollow shank. To change 
from one to the other, the tip is simply 
pulled out and another inserted. Heavily 
insulated, the tool is shockproof, and is 
particularly valuable for. electrical 
work. Rugged construction enables it 
to withstand hard twisting and drop- 
ping on concrete floors. 


New Wall Toggle Bolt Is Self-Locking 


VAILABLE in various lengths and 
A sizes, a new self-locking wall bolt 
provides a firm fastening from which 
the attached fixture can be removed at 
any time, leaving a permanent threaded 
anchor. To install it, the toggle is 
fitted to a special tool and inserted in 
the hole drilled in the wall. Turning a 
cupped wheel expands 
the anchor on the in- 
side of the plaster or 
wall board, clamping 
it securely in place. 
The tool then can be 
removed and the fix- 
ture attached by 
screwing the mount- 
ing bolt into’ the 
threaded anchor, mak- 
ing possible a more 
secure installation. 








To install the 
} {> anchor in wall, 
{|// as at left, the 


bolt is 


CLL Wl toggle 
ih Ram fitted to the 


hand tool above 


Turning a wheel compresses 
metal fingers to clamp anchor 
securely in place behind wall 
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WHAT STRANGE 
POWERS 
Did The Ancients Possess? 


& WHERE was the source of knowledge 
SSS that made it possible for the ancients 
to perform miracles? These wise men of the 
past knew the mysteries of life and personal 
power. This wisdom is not lost —it is with- 
held from the masses. It is offered freely 
TO YOU, if you have an open mind. Write 
for free sealed book. Address: Scribe 1.S.R. 


The ROSICRUCIANS 


SanJose (AMORC) California 
























Re- — Rackets at Home. 


<SEARN MONEY 


\, It’s easy, pleasant, profit- 
able work. No experience 
required. Learn in a 








“| | FEW MINUTES. I sup- 

ply everything needed. 

> = Earn $50 to $100 cash in 
SPECIAL your spare time. Act 


QUICK—write for de- 
tails today, 


Set Permatex Silk Strin 
with Instructions, poatpebd.. 60c FREE 
- Madison St., Chicago, I. 


W. A. BICKEL, Dept. F-8, 809 












100% Improvement Guaranteed 


We build, strengthen the vocal organs— 
not with singing lessons—but by fundamentally 
sound and scientifically correct silent exercises . 

and absolutely guarantee to improve any singing 
or speaking voice at least 100 . Write for 
wonderful voice book—sent free. Learn WHY you 
7 can now have the voice you want No literature 
sent to anyone under 17 unless signed by parent. 


PERFECT Voice INSTITUTE, Studio C-136 
64 E. Lake St., Chicago 















AERONAUTICAL UNIVERSITY 
ENGINEERING 


Licensed Mechanics + Radio + Sheet 
Metal + Welding + Administration 
Save time, money on aeronautical train- 
ing Graduates with leading aviation 
compat ind lines. Day and eve. classes 
State Accredited. Government Approve d 


Re) aaa Write for “Aviation as a Career.’ 


Aeronautical University, Curtiss-Wright Building, 
ACCREDITED Separtmest Ss. _— ‘Wishiges Ave., Chisages Mi. 









- Desk 
Magnifier 


CASS pe rati ng and attractive mag- 
” din lens ber whe fully adjast- 
Finished in chrome plate and 
An ideal instrument for home 

our or send direct 


Money Order 





Money ' ack guar arte 
THE MAG-NI-LINE PRODUCTS 
3456 E. Jefferson 





This ie written.in WHAT CAN YOU DO | 
smallest adver- WITH ONE INCH? 


tisement accepted 

in this magazine. 

Small advertisements of one or two inches produce re- 

sults of many times their cost for hundreds of compa- 

nies or individuals who have novelties, scientific or me- 

che anics al equipment, tools, games, puzzles, etc., to sell, 

for firms looking for agents. Inch advertisements’ like this 

$38.50. They pay wel! because they are seen and read by 
,000 wide-awake men every month. Interested parties are 

} invi itec i to eacaeee the Advertising Department, Popular Science 

Mo y 3 Fourth Ave., New York, N. Y 

















Would YouWEAR 
this All-Wool SU ITY 


if We Send It Without Cost? 


an amazing opportunity to get a pond an tee e ms 

t, tailored-to-measure without c 
€ xperience no money necessary. Just cal! ona te w 
i luring ou spare time—we show you how to get 








tq SILY! Also how you can turn 
pare > time pot BIG MONEY. Samples sent FREE. 
FAIRBANKS TAILORING CO., 


2323 Wabansia Chicago, I. 





PLEASURE or PROFIT 


Prepare for profitable business or 
fascinating hobby, at home under 
guidance of qualified instructors. No previ- 
ous experience nece ary, common school 
educat jon sufficient. Many earn while learn- 
ing. Our practical studio methods also quali- 








fy for well-payir nie ,ositions upon gradua- 
»w at once for free 
ies in Modern Photog- 


ars and requirements. 

~ ee eee 

AMERICAN SCHOOL +4 PHOTOGRAPHY 

3601 Michigan Aven Dept. 136C Chicago, im. 
t, ‘Opp panne 3 in Modern Photography’’, full particu- 
-quirements, 


AUGUST, 1937 Please me 


Detroit, Mich. 


ntion POPULAR SCIENCE MONTHLY when answering 














Motor-Driven Tool 
Removes Hard Putty 


POWERED by an electric motor com- 
pletely incased in a grease compart- 
ment, a new hand tool speeds the re- 
moval of putty from windows when the 
glass is being replaced. An interchange- 
able saw blade slices quickly and easily 
through the hardest putty and the zinc 
points holding the glass, while metal 
guides insure accurate, straight-line 
cutting. 





Reflector Inside Lamp 
Eliminates Shadows 


WITH an aluminum reflector attach- 
ment that clamps to the shade of a 
hanging lamp, home-workshop fans can 
spotlight shaded surfaces on machines 
or workbenches. Although not interfer- 
ing appreciably with the lamp as a gen- 
eral overhead lighting unit, the adjust- 
able accessory is handy for eliminating 
shadows caused by overhanging sec- 
tions or obstructions on work. 


uUestions 


FROM HOME OWNERS 


Q.—BECAUSE our attic becomes un- 
bearably hot during the summer months, 
I plan to install insulating board. Is it 
better to apply this to the underside of 
the roof rafters, or beneath the attic 
floor ?—C.R., Springfield, Ohio. 

A.—THE PLACE to cover with insulat- 
ing board depends on whether you use 
the attic space for living or sleeping 
purposes. If the space is often used, 
nail the insulation to the roof rafters 
or against the roof boards between the 
rafters. In case the attic serves pri- 
marily for storage, however, you would 
do better to (Continued on page 14) 
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Amazingly Easy 
Way to Get into 
ELECTRICITY 


Send Today for Details of 


‘Pay-After-Graduation Plan 








Don’t spend your life never sure of a job. Let us pre- 
pare you for your start in a good paying field. Let us 
teach you how to prepare for positions that lead to 
good salaries in Electricity —-NOT by correspondence, 
but by an amazing way we teach right here in the 
great Coyne Shops. You get a practical training in 90 
days. Mail the coupon below. If you are short of money 
I'll send you all details of my ‘‘pay-after-graduation 
plan” where many get my training first and start 
paying for it 5 months after they start school and 
then have 18 months to complete their payments. 


LEARN BY DOING—IN 90 DAYS 
BY ACTUAL WORK 
IN THE GREAT COYNE SHOPS 


I don’t care if you don’t know an armature from an aip 
brake—I don't expect you to! Coyne training is practi il 
“learn-by-doing’ “training. Don't let lack of money hold 
you back from getting all details of my amazing plan. 


MANY EARN WHILE LEARNING 


If you need part time work to help pay your expenses, we 
may be able to help you as we have hundreds of others. 
When you graduate we'll give you lifetime employ- 
ment service. And, in 12 brief weeks, in the great shops 
of Coyne, we train you as you never dreamed you could 
be trained ...on one of the greatest outlays of electrical 
ipparatus ever assembled ... real dynamos, engines, power 
plants, autos, switchboards, housewiring, armature wind- 
ing and many other branches of Electricity. 


Electric Refrigeration 
Air Conditioning 


Right now we are including additional instruction in Elec- 
tric Refrigeration and Air Conditioning without extra cost 
so that your training will be complete and you can get 
into this marvelous, rapidly expanding field. 

Coyne is your great 


GET THE FACTS fee teint 


tricity. This school is 38 years old—Coyne training is 
tested. You can find out everything absolutely free. Simply 
mail the coupon and let us send you the big, free Coyne 
book with photographs ... facts... opportunities. Tells 
you how many earn expenses while training and how we 
assist our graduates in the field. No obligation to you. 
So act at once. Just mail coupon. 


BIG FREE BOOK ay 


Send for my big book containing photo- 
graphs and telling the 
complete story—abso- 


lutely FREE. 


COYNE ELECTRICAL SCHOOL 


500 S. PAULINA ST., Dept. C7-73, CHICAGO, ILL. 


H. C. Lewis, Pres., COYNE ELECTRICAL SCHOOL 
I 500 S. Paulina Street, Dept. C7-73, Chicago, Il. 
| Dear Mr. Lewis: Without obligation send me your 

big, free catalog with facts about Coyne Training and 
t ee tails of your ‘*Pay-Tuition-After-Graduation": 
1 "lan. 





Name.....- (esbhagnesesdoueeanes eves . 
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YOU CAN REPEAT ALMOST 
EVERY EXPERIENCE IN LIFE 
—EXCEPT 


lets 


Topay is life. 
day is a dream. 
that has passed. 
memory remain. 

One today upon another today — how 
quickly a decade is built! Youth approaches 
manhood in high heart, embraces maturity 
as the period of his conquest, then “remem- 
bers with a sigh the days that are no more.” 


Tomorrow is a hope. Yester- 
Nothing is so dead as a day 
Only the trailing clouds of 


So life goe ke that. NOW is the only « yr 
tunity. NOW is the moment of success. NOW men 
decide NOW en win or fai 

Are you one of the men who are wondering today 


what will happe to the tomorrow Then remem 
ber this: Jf you take care of today, tomorrow will 
take care of itself. And one of the most important 
afeguards you can take is to be certain your training 
is modern . . . that you are adequately equipped to 
master the probler fl 7. Today, in almost every 
line of human ¢ nde ir, ambitic yuS men are modern 
izing their training spare . study of Interna 
tional Correspondence Sch urses. Their action 
is a guide to you ind NOW is the time to act! 
Complete information n any subject in which you 


are interested will be sent without cost or obligation. 
The coupon is for your convenience. Return it today. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 7615-], Seranton, Penna. 
Without cost, please send me full particulars 
the ibject bef L marked X 
TECHNICAL AND INDUSTRIAL COURSES 


about 





Architect Sanitary Engineer 
Architectural Draftaman Stean ectenes 
Building Estimating Marine Engineer 
( ntractor a Builder Bridg hongine 
u ral Dra an B Foreman 
St tural Eng I ling Foreman 
} al Engi el Engines 
I Lighting \ i Engines 
Telegraph Engi: \ n ile Work 
Pele ne Wor * I bing Stea Fitting 
Manag ent of I 8 H ing \ ilation 
Mechanical Engines Air Conditioni 
Me anical Drafts: Refrige ion Pharmacy 
Pa nmaker M " R. R 
Foundry Practi R. RLS n I ‘ 
Reading Shop B R. I Signa er 
Heat Treatmer letals Ais Brake < Mining 
Sheet Metal W ‘ emistry Fruit ¢ ving 
Welding, Electric a (jaa N aVigatior Agri ture 
Civil Engineer aker tton Manufact ng 
Highway Engineer W. wollen Manufacturing 
Surveying and Map; x Poultr Farming 
BUSINESS TRAINING COURSES 
Business Manage Business Correspondence 
Industrial Ma "7 eT Lettering Show Cards 
Traffic Manageme Stenography and Typing 
Cost Accounta Civil Service Mail Carrier 
C. P. Me Railway Mail Cler 
Bookkeeping gue Cirade Schoe Ss j 
retarial Work bre hi High School Subje 
Salesmanship panish College Preparator 
ice Statio es ‘ Pp First Year College Subjecta 
Advertising relish I ‘trating Ca ning 
DOMESTIC SCIENCE COURSES 
Professional Dre thing Millinery 
and Desigt g F< is ar ( kery 
Home Dressiaking lea Room and Cafeteria 
A ‘ il r Manag n ( ring 
Name i 
i 
‘ | 


Ir nal Ce ‘ ( dian, La 





LEARN AT HOME 


Are you adult, alert, ambitious, willing to study? 
Investigate LAW! We guide you step by step- 
— hall te *xts, including 14-volume Law Libra 
Training prepared by leading law professors 
a given by members of bar. Degree of LL. B. 
conferred. Low cost, easy terms. Send NOW 
for Free ,64-page“‘ Law Training for Leadership.” 


LaSalle Extension University, Dept. 883-L, Chicago | 
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14 ntion 


Questions from 
Home Owners 


(Continued from page 13) 


apply the boards under the attic floor, 
either on top or between the joists. It 
is also advisable to have some sort of 
adjustable vent in the attic to allow for 
the free circulation of air. 


Ink Stains on Rugs or Carpets 


N.N.R., SYRACUSE, N.Y. Fresh ink 
spots on rugs or carpets can be effec- 
tively removed by spreading a thick 
layer of corn meal over the stain. As 
the ink is soaked up by the meal, re- 
move the latter and replace with a 
fresh supply. Any traces of ink that 
remain can be eradicated by wiping the 
spot with a sponge dipped in skimmed 
milk. 


Saving Left-Over Paint 


E.B., GREAT BARRINGTON, MASS. Left- 
over paint or enamel can be effectively 
sealed in an opened can by pushing the 
friction top firmly into place, tapping 
its edges with a hammer, and then stor- 
ing the can upside down. The paint will 
then seal the crack and prevent air 
from entering to form a film or scum 
on the contents. 


Lubricant for Windows 


Q.—What is a good lubricant to ap- 
ply to windows and to sliding screens 
that tend to stick in damp weather? 
L.R.C., Galesburg, IIl. 

A.— Ordinary soap usually is a satis- 
factory lubricant for this purpose. Cut 
a slice from a bar and rub it along the 
inner rails of the window frame, or to 
the special strips which support the 
sliding screens. 


Coffee Grounds in Sink Drain 


V.A.D., PEORIA, ILL. Pouring coffee 
grounds in the sink generally will not 
clog the drain. If anything, the grounds 
will tend to scour out the pipes and 
keep them clear. Grease is the worst 
enemy of drain pipes, and should be 
removed with one of the several good 
chemical cleaners on the market. 


Care of Piano Keys 


C.B.A., OAKLAND, CALIF. Piano keys 
become yellow more quickly if they are 
constantly covered when not in use. Ex- 
posure to the daylight will help to keep 
the keyboard from developing unsight- 
ly age stains. 


Boiling Toughens China 


RAPIDS, MICH. A 
process will toughen 
that it will resist 
cracking when in contact with hot 
water. Place the article in a pan of 
cold water, heat slowly, and boil for 
about four hours. Allow it to stand in 
the pan until cool. 


C.D.L., GRAND 
simple boiling 
china or glass so 


MONTHLY when answering advertisements in this magazine. 








Sants Given as Bonus Besides 
FREE » Large Cash Profits, 
O'COATS Premiums and Gifts 











Sell only (4) suits to get a FREE SUIT. No limit to number of FREE 
arments you may earn. Wholesale prices $16.95 and up. Sample line 

FR REE. No experience needed to make easy sales. All garments individ- 

ually c utand tailored tomeasure. Satisfaction or money back guarantee. 


took THREE STAR CLOTHES, Inc. xk 
330 S. Franklin St., Dept. V-1, Chicago, lll. 




















Operator Follo Man 
No. 38 Secret Ow ice Operator No, 38 is on 
the job! Ranning down Counterfeit 
Gang. tale finger prints in mur- 
dered gir!'s room. Thrill, Mystery. 
The Confidential Reports 
Free of Operator No. 38 made 
to his chief. Write for it. 
Earn a Regular Monthly Salary 
YOU can become a Finger Print E se 
pe rt at home, in spare time. Writ 
or details. Literature will be sent 
only to persons stating their age. 
Institute of Applied qaence 
O Sunnyside A 
Dept. C-136 Chicago, i. 









PHOTOGRAPHY 
offers you big opportunities 
Get into this profitable field! Cash 
in on the growing demand for ex- 
pert photographer Enjoy a fasci- 
nating, profitable career. We give you 
individual, practical training that will 
qualify you as an expert in Commer- 


cial, News, Portrait, Advertising or 

Motion Picture photography. Personal 
- Attendance or Home Study courses. 
SUCCEED 27th year. Write for Free booklet. 


New York Institute of Photo; raphy 


PHOTOGRAPHY 10 West 33 St. Dept. 5 w York 








Learn Public 
Speaking 


At home—in spare time— Many overcome 
“stage-fright,”" gain self-confidence and in- 
crease their earning power, through ability 
to sway others by effective speech. 
Write for free booklet, How to Work 
Wonders WithWordsand requirements 
North American Institute, Dept. 138C 
3601 Michigan Avenue, Chicago, Ill. 













Thee HOME 
CHEMIST 


A new book which shows 
how to set up and operate 
an inexpensive home labo- 
ratory with odds and ends 
of material available in 
Many thrilling, practical, 





every home. 
useful experiments and tests, entertaining, 
instructive, valuable, pointing the way to 


research and new discoveries. Many dia- 
ary and illustrations. Full cloth bound 
1.00. 


POPULAR SCIENCE MONTHLY, Dept. 87 
353 Fourth Ave. New York, N. Y. 














AN ARTISTIC HOBBY FOR ALL 


This brand new manual shows you how to 
do every kind of wood carving. How to 
carve jewel boxes, picture frames, trays, 
chests, furniture, etc. How to do chip 
carving, level surface carving, incising, 
carving in relief. Carving human and ani- 
mal figures in the round completely ex- 
plained and simplified. 256 Pages. Fully 
illustrated,—full cloth bound. Send only 
$2.00 and your copy will be sent postpaid, 
or order COD plus postage if you wish. 
Money back if not satisfied. 


Popular Science Monthly—Dept. 87 
353-4th Ave. 


New York, N. Y. 





FREE 


DOK of O portunity 


Instructive facts about 


TELEVISION 


SOUND RECORDING 


MAIL Complete, practical! instruction. Earn 
room and board while learning. Coach 
couPO* railroad fare allowed to Los Angeles 


FREE BOOK TIONAL SCHOOLS 






ry National “Schools, £ Dept. 8-PSR, 

j 4000 S. Figueroa St., Los Angeles, Calif. 1 

1! NAME AGE : 

ADDRESS ' 
ome 1 

2 SE eateries pat 
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AMPLIPHONIC 


ACCORDION 


@ Music, popularity, and romance 
surround you when you play your 
Soprani Ampliphonic accor- 
dion, acomplete band in itself. 
Easier playing, reduced size 
and weight, more beautiful 
tone, greater volume with a 
third less bellowsing. Exclu- 
sive ampliphonic feature 
assures rapid progress. Home 
trial. Easy terms. See your 
music dealer or send postal for 
beautiful free book. No obliga- 
tion. Act now. Write today. 158 


SOPRANI, INC. “sy 


630 South Wabash Avenue, Chicago, Illinois 


Like eta 


OFFERS YOU GREAT FUTURE 


r trained aircraftsmen in Southern California 








ncreasing and already exceeds supply Curtiss 
t Technical Institute, Aviation’s foremost and oldest 
cated in heart of this activity and s ializes in 
Metal, Master Mechanics and Aero Eneir ineering. (No 
g inv ved.! Graduates are obtaining immedi aie onency- 
t. Write for details NOW Curtiss- Wright 7 Techr 
titute Glendale Los Angeles, Cal. Dept. pS_8 

















MEN-WOMEN-EARN MONEY Two New Kits 


Make colorful glazed concrete pottery with- 


= out molds. New easy method. 2,500 designs 
(re Jars, birdbaths, tiles, statuary, gift 
t 4 Ware. souvenir goods. Money-making 
employment No experience needed 


Send 10¢ TODAY for booklet, color 
plates, details. 
NATIONAL POTTERIES COMPANY 


13 W. 26th oom 22 
ieiaiesitn. Minnesota 








HAVE YOU SOME SPARE ROOM 
a basement or garage where you can do light work? 
Wwe can ffer - a profitable proposition casting 


t » and 10c oveltic Ashtrays, Toy Automo- 
biles, et as Fon seme for firm of many years 

inding. No experience necessary and small outlay 
tarts you. If interested in devoting your spare or 
full time to profitable work write AT ONCE as we are 
nuw closing arrangements for supply of our goods. 


METAL CAST PRODUCTS CO. 
1696 Boston Road New York, N. Y. 











Be a TALEVISION EXPERT 


LEARN TELEVISION WITH RADIO NOW! 


1 . 
: ide e Here's opportunity! Get ready for the best paid jobs in 
vi PL Radio as Television sweeps the country. Train at big-time 
1 7 broadcasting station. Get actual experience over our Tel- 


i evision Station W9XAL and commercial station KX BY 


“4 
] Write today for free folder and literature showing actual 
photos of Television broadcasting, opportunities, etc. 


FIRST NATIONAL TELEVISION, INC. 


fe 
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au Dept. eE- 8, Fidelity Guliding,KansasCity, Me. 





Alw ays mention PopULAR SCIENCE 
\IONTHLY when answering adver- 
tisements in this magazine. 





JOB 





$1260 to $2100 Year 


TO START 


/ FRANKLIN INSTITUTE 
/ Dept. E241, Rochester, N.Y. 
/ Rush FREE list of U.S. 


Government big pay JOBS. 


Over 42,000 ap- 
pointments last 
rovernment year. 


set ready 
; Ss 


immediately 


a 32-page book describing sal- 
Common education© aric hours, work. Tell me 
usually sufficient © how to get one of these job 
Todycouren / Name 
SURE ¥ 
1idress 


} 


mention PoPULAR SCIENCE MONTHLY when answering 


FOR MAKING 


SHIP MODELS 


O ASSIST you in making ship 

models, we have prepared a variety 

of construction kits which simplify 
the work and save much time. This 
month two new kits have been added. 
One is for the Bluenose, pictured above 
which thousands of readers have al- 
ready built from the blueprints alone, 
and the other is for the President Lin- 
coln of the Dollar Line, a sketch of 
which appears on the next page. 

The Bluenose is one of the fastest fish- 
ing schooners to sail the Atlantic Ocean. 
Built in 1921, it proved its racing abil- 
ity the following year by winning the 
international trophy. The rigging is 
much simpler than that of a full-rigged 
ship so that it makes an ideal model 
for the craftsman who has had little 
experience, yet (Continued on page 16) 





Kit 8S has all materials for building the 


fishing schooner model illustrated above 








advertisements in this magazine. 


‘97 Ibs.of SKIN 
and BONES!" 


-but now TheWorld’s Most 
Perfectly Developed Man... 















H E 
thought it 
couldn’t be 

done—but look at 

me now! I used 
to be a_ skinny, 

scrawny weakling weighing only 97 

pounds. Only half alive; too sickly 

for sports; afraid to put up my fists. THEN 

I discovered Dynamic Tension!—the amazing 

method that gave me the body which twice 

won the title, “The World’s Most Perfectly 

Developed Man.” And thousands of other 

fellows who have put my secret to work are 

today the envied, he-men LEADERS in any 
crow d ! 





Proof in 7 Days that You, too, 
can Have a Body Like Mine! 


Now I actually guarantee to show you PROOF in 
just 7 DAYS that I can give you a body that men will 
respect and women admire. Let me make you a NEW 
MAN—with a body of might and muscle, afraid of 
nothing, ready for the good things and good times of 
life. I'll put solid layers of rippling muscle on your 
back and shoulders. I can build out your chest to husky, 
he in size and give your arms and legs handsome mus 
cle f powerful strength. I'll give you vigorous new 
health, too—banish pimples, blemishes, bad breath, 
poor digestion, etc. 

Send for FREE BOOK 


Mail the coupon now for my 
valuable illustrated book, ‘‘Ever- 
asting Health and Strength,” 
filled with actual photos, vital 





d tacts ¢ ( fy | details of f 
b dy fa an i full detai ‘ f my THIS STERLING 
Proof in 7 Days’’ Dynamic Ten- SILVER CUP 
sion Guarantee, There's no risk, BEING } 
no obligation. It's FREE. Clip GIVEN AWAY | 


and send coupon TODAY to me This valuable cup 
, : T tands about 14 inch 

personally: CHARLES ATLAS, |} Stags about 14 inet 

Dept. 1X, 115 East 23rd Street, mahogany base 


will award it to 

New York, N. Y. my pupil! who makes 
. , the most improve 

— a a a ee ment in hie develop 

CHARLES ATLAS, 

Dept. 1X, 115 East 23rd Street, New York, N. Y. 


ment within the next 
three months. } 

I want the proof that your system of Dynamic Ten- 
ion will make a New Man of me—xzive me healthy, 
husky be ed and big muscle development. Send me your 











free bor ‘Everlasting Health and Strength.’ 
NAMI wiadaeeaibe 
(Please print or write plainly) 
ADDRESS ; pinches sndina ns nmidamamatutiaasisecnnbieabiulasbids 
Crry snssiaeid aipccisiinlalesdaladailie IRE Mi ivnscntaisiitenintce 































































CAUTION- 


| 
TO ALL PROSPECTIVE DIESEL STUDENTS: | 
| 


e Remember this fact —- that in what- 
ever school you enroll you are spend- 
ing YOUR time, effort and money to 
prepore yourself for opportunities in 
the Diesel field and the value of your 
training will depend upon the STAND- 
ING OF THE SCHOOL OF YOUR 
CHOICE, and the RECOGNITION IT 
ENJOYS WITH THE DIESEL INDUS- 
TRY AND EMPLOYERS THROUGH- 
OUT THE NATION 

e The Hemphill Diese! Schools are the 
original and exclusive Diesel Schools 
in the United States and Canada 
They are recognized from one end of 
the country to the other, not only for 
the quality of equipment and the 
training, but for the care used in the 
selection of students 

e We do not accept students without 
references as to qualifications and 
character. We will not even tell you 
thet you should consider Diesel. IF 
YOU ARE THE TYPE OF MAN WHO 
1S SWEPT OFF HIS FEET BY IM- 
POSSIBLE CLAIMS AND PROMISES 
YOU ARE NOT THE TYPE WE DE- 
SIRE. Analyze yourself first, — then 
observe the tremendous growth and 
development of the Diese! field If 
you then believe it offers you oppor- 
tunities, get a Diesel training. Invest:- 
gate other Diesel schools—investigate 
Hemphil! Diesel Schools by all means 
moke a thorough investigation—then 

wn judgment 








use your 


4 
Presid Hemphill 


 . 
tots KMarwhch 


Diesel Scbools 





DIESEL SCHOOLS 


| 
| 








HEMPHILL 


ere located only in the cities and et the eddresses 
Usted below. in no way connected with other schools 


. 116 Brookline Avenue 
32 Queens Boulevard, L. i. C 
2345 W. Lofayette Boulevard 
7, 2006 Lorrabee Street 
. . 431 Monroe Avenue 
2012 San Fernando Road 
. 507 Westioke North 

1365 Granville Street 


BOSTON oe 
MEW YORK 3) 
DETROIT . ‘ 





s A , 
VANCOUVER, 5.C. 








| 


HEMPHILL DIESEL SCHOOLS (we nearest address) 
© A NATION-WIDE INSTITUTION ® 

Please send me full detoils on your Diesel training 

and tree copy of 32 page “MARCH OF DIESEL”. 


| 
Nome Age 
Street 


m-23 


City State 


ne 


Always mention PopuLAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 
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FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 


PATENT YOUR IDEASE 
SEND FOR FREE BOOK ==> 


INVENTORS 


TO OBTain 4 


PATENT 


HOW TO OBTAIN A PATENT, | <2 
ten 1 » I VMieml ft —— 
Examining Corp ny i ft I . 

— 4 
latent Office If vant SS 
I’ t I Book 
r nte ated bool t va 
f ' "ny 1} It te fu h 

na pat a in the quickest wa VM 
Free Book also recely t R rd of I 
ver rs 1 can ea r rd your id 
I’ nal and ( due 4 ervice You case W t 
p nall i 1 t a Registered Patent A 
te ey wl 4 a | r Memt f tt Exa 
‘ ss of tl I Ss. P or \ ! 
‘ be 
MAIL COUPON TODAY for FREE PATENT BOOK. 
and RECORD OF INVENTION Form. 





CARL MILLER | 


EGISTERED PATENT ATTORNEY 





1638 Woolworth Bidg., Dept. 87-C, New York 
i MILLER BUILDING, DEPT. 87-C, WASHINGTON, D.C. I 


Please send me your Free Book, ‘‘How to Obtain a Pat- 
ent,"’ and *‘Recerd of invention Form.’ j 


§ Name | 


f ADDRESS 
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Our Construction Kits 


(Continued from page 15) 


it also has an appeal for the advanced 
model maker. The hull is 17% in. long, 


and the overall length is 22 in. 


Our kit for this beautiful model con- | 


tains the hull lifts cut to approximate 
Shape, all the necessary strip wood, 
spars, stock for making blocks and 
deadeyes, rigging cord, bell, anchors, 
steering wheel, mast rings, finished be- 
laying pins and grating, flags, sailcloth, 
and other raw materials. The kit with 
blueprints and instructions costs $4.95 
cents additional for shipping it 
the Mississippi River or to 


(25 
west of 
Canada). 

For those who prefer simpler models, 
we offer the new Model-of-the-Month 
Club kit for the President Lincoln for 








Kit 5M is for building a “president liner’ 


only $1.50. It contains a partly shaped 
hull of sugar pine, all the necessary 
raw materials, and a blueprint. The 
model is 14% in. long. 

A complete list of our kits follows: 


MODEL-OF-THE-MONTH KITS 
M. Aircraft carrier Saratoga, 18-in.$1.00 
N. Four U.S. destroyers, each 6%4- 


in. 75 
O. Liner S.S. St. Lowis, 11-in. 1.00 
R. U.S. cruiser Tuscaloosa, 11°%- 

in. 1.00 
U. Hispaniola, the ship in “Treas- 

ure Island,” T7-in. 50 
Z. H.M.S. Bounty, 11%-in. 1.50 
1M. Show boat, illuminated, 14-in. 1.50 
2M. Ocean freighter, 14-in. 1.50 
3M. Yacht Nourmahal, 8%-in. 1.00 
4M. Oil tanker, 14-in. 1.50 
5M. Liner President Lincoln,14";-in. 1.50 


hh 


TANDARD SHIP MODEL KITS 
A. Whaling ship Wanderer, 20%- 


in. hull, 27% in. over all 7.40* 
D. Spanish galleon, 24-in. hull, 30 

in. over all 6.95" 
E. Battleship U.S.S. Texas, 3-ft. 7.45* 


G. Elizabethan galleon Revenge, 


| . 


25-in. hull, 28 im. over all 7.25* 
lL. Farragut’s flagship Hartford, 
steam-and-sail sloop-of-war, 
33%2-in. hull, 41 in. over all 8.45 
@®. Privateer Swallow, 12%-in hull, 
20 in. over all 4.95% 
V. Clipper Sovereign of the Seas, 
20's-in. hull, 26 in. over all 1.957 
> 4 rrading schooner, 1714-in. hull.. 4.907 
zo. U. S Navy destroyer Preston, 
31'%-in. hull 5.95 
35. Constitution (“Old Ironsides’”’), 
21-in. hull, 31 in. over all 6.50 
4S. Clipper ship Great Republic, 
31%2-in. hull, 42 in. over all 8.40 
5S. Coast Guard patrol boat of new 
165-ft. class. Full-hull model, 
's-in. scale, the hull being 205% 
in. long 4.95* 
6S. Brig Malek Adhel, %-in. scale, 
20-in. hull, 33 in. over ail, 
frame-and-plank construction; 
finely finished boxwood blocks, 
deadeyes, belaying pins, grat- 
ing, ete., are included 9.75% 
7S. Brig Malek Adhel, as above, 
but with sawed-out lifts for 
solid hull construction 9.75* 
(Continued on page 17) 
LY when answering advertisements in this magazine. 


























New Ideas now Sak: 


Before Paieniir 


*ractical, usetul inventions may now be safely 
marketed without patenting expense. Write for 
proof that we have been successfully selling both 
patented and unpatented inventions, since 1924. 


Chartered Institute of American Inventors 
Dept. 3, Barrister Building Washington, D. C. 











Inventions Promoted 


Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 








PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 


Form, “Evidence of Conception’’ and instructions, 
“How to Establish Your Rights’—FREE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D. C. 











My Personal 
service assures 
strictest confi- 
dence on all 
your patent 


PATENTS == 


PERSONAL SERVICE me a model or 


drawing, or sketch and description of your invention, and 
$5.00. I will make a search and report promptly as to its pat- 
entability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney 


CUT ME OUT 








Cut me out, paste me on a posteard and mail to Popular 
Science Monthly yep of Fourth Ave., New York, 
N. Y. I'll bring you comple and instructions on how 

easily several dollar week in your spare time. 


to mak¢e 





| Yes sir, out of a real 
squirrel! Also make 
ash-trays, book- 
using rab- 


FISH; tan skins an 
Decorate your room. 


FREE 
Wri TOL 
BOOK! Write Topay 


free book telling how to learn 


make rugs. : 

It’s FUN! BIG profits in 
spare time! 

Free book tells how. F 
this fine hobby. Book is free. 
Gontaing moor fine pictures. 

N. W. SCHOOL 0 DERMY, Dept. €-339, Omaha, Nebr. 
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ii Our Construction Kits 


(Continued from page 16) 











Kit V contains materials for a clipper 


8S. Fishing Schooner’ Bluenose, 
17%-in. hull, 22 in. over all 4.957+ 


SIMPLIFIED SHIP MODEL KITS 
Liner S.S. Manhattan, 12-in. 1.00 
Cruiser U.S.S aninieainadtilate 
12-in. 1.5 
Clipper ship Sea Witch, 13-in.. 5 


F. 
Pi. 


J. 
FU 

No. 4. Solid 
trough 22% 


RNITURE KITS 
mahogany book 
in. long, 914 in. wide, 
and 24°, in. high over all. Ready 
to assemble, with finishes 

No. 5. Solid rock maple hanging 
wall rack with one drawer, 19% 
in. wide, 33% in. high. Ready to 
assemble and stain included 


5.30" 


WHITTLING KITS 
No. 7. Whittling kit 
shaped blocks for making sea 
| captain 5% in. high. A knife, 
three bottles of paint, pocket 
sharpening stone, and instruc- 
tions are included 1.50 
No. 8 Whittling kit for six dif- 
ferent Scotties. Each is 2 by 2% 
in., sawed to shape. Paint, paint- 
brush, sharpening stone, and in- 
structions are included 
No. 9. Whittling kit with shaped 
| block for making a sailor 5% in. 
high. Paint, brush, and sharpen- 
ing stone are included 
No. 10. Copycraft whittling kit for 
making one of several Hobo 
Hank novelties. Contains a 
master model of tramp’s figure, 
in. high; whittling block, ex- 
tra wood for making a desk set, 
pipe rack, or other project; sharp- 


with two 


1.00 


5% 






















The Diese 
| 


Men Over 18—Under 40 
This opportunity is NOT open to boys under 
But if you are WITH 
these ages, you owe it to yourself to chen d 


18 or men over 40. 


gate thisopportunity of ac 





with Diesel—the new, fast-growing field. 


Engineer 


Uf 






IIN 






joy the work.’ 


quainting yourself state age, and ge 


in your own home, learn about Diesel 
No experience necessary. At our expense, see how plain every point 
is made — how thoroughly you grasp it — how greatly you will en- 
If you are over 18 and under 40, 
2 beginning lessons F REE 
may be the turning point in your life, so write 


American School, Dept. DC-46, Drexel Avenue at 58th Street, Chicago, Illinois 
Test Yourself for a Good Pay Job—Steady Work 


(is Your Job Safe? 


Just as the gasoline engine changed 
the jobs of thousands who depend- 
ed on horse-drawn vehicles for their 
living—so now the Diesel engine is 
fast invading both the power and trans- 
portation fleids, and threatening the 
present jobs of thousands. 


What This Field Offers You 


Diesel engines are replacing steam and 
gasoline engines in power plants, motor 
trucks and busses, locomotives and ships, 
aircraft, tractors, dredges, pumps, etc.— 
opening up well-paid jobs for Diesel-trained 
men, You get all the latest Diesel develop- 
ments in our course. Special diagrams for 
quick understanding of this new power. 





send postcard, 
No oyeacen. This 
TODA 











ENGINEERING DEGREE IN 2 YEARS 


Courses in Civil, Electrical, Me- 
chanical, Chemical, Aeronautical, 
Radio Engineering. Essentials of en- 
gineering training included and non- 
essentials eliminated. B. S. Degree 
granted upon completion of course. 
Also short diploma courses in Sur- 


veying (36 weeks, Drafting (36 
weeks). For ambitious, earnest stu- 
dents. Those who lack high school 


training may make up required work. 
Graduates compete successfully 
with those of 4-year schools. Tech- 





LEARN 
Midland’s 


for future televisi 
000-watt Columbia basic n 
KMBC, Graduates qualified t 
license exams. Lifetime emple 
equipment for “‘home laboratory’ 
trated lessons, 10 laboratory mant 
ticket to Kansas City for 4 week 
Get facts—write for free catalog. 
MIDLAND TELEVISION, 
104 W. 14th St., 


Always mention 


prepares 


MONTHLY when answering adver- 


tisements in this 


RADIO TELEVISION 


Color-Coded Extension Training fits 





nical instruction at lowest cost and 
in least time consistent with thor- 
ough training. Intensive instruction 
in accord with individual ability. 
Courses also in Business Adminis- 
tration and Accounting. Students 
from all parts of the world. Tri- 
State graduates make good. Lo- 
cated in picturesque hill and lake 
region. Tuition, living expenses low. 
54th year. Enter September, Jan- 
uary, March, June. Write for cata- 
log. 587 College Ave., Angola, Ind. 





you for better radio jobs 


on opportunities. Backed by 

etwork broadcasting station 

0 take Government operator’ 

yment service. All necessary 

" experiments furnished; 90 illus- | 

1a After “‘home training,’’ bus | 

intensive training in laboratories. | 
| 

Inc., Power & Light Bidg., | 


Kansas City, Mo. 
PopuULAR SCIENCE 


magazine. — 
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Fill these 





DRAFTSMAN 


DESIGNER 


course. 


TTS 








ening stone, brush, paint 1.50 
Note: If you live 
Canada, add 50 cents 
terisk (*) and 25 
dagger { 


st of the Mississippi River or in 
to all prices marked with an as- 
cents to all prices marked with a 


we 











Popular Science Monthly, Dept. 87A 
353 Fourth Avenue, New York, N. Y. 


Plea nd me C. O. D. 
I w pay the postman the 


tage in full payment (¢ 


Kit.. 


inadian 


me very clear 
s 5 ) nad our rel ittar 
| or ! ive the C.O.D.. charge Remit b 
, er, check, or registered mail. T f 


United State and Canada, 


(Print na 











Please 





Learn Practical 


RAFTIN 


Earn better pay! Get o 
PRACTICAL 
Worker, DRAFTING w 
quick promotion. 
means 


have draftsmen. TI’ll trair 


by a method successful with thousands since 1900 


—and furnish you all toc 
No high school or previc 
You must be entirely 
training until competent a 
or money back. Write t 
“Draftsmanship.’’ You 
obligations. 





DRAFTING, 
As a mechanic, 


increased earnings, 
DRAFTING leads in all industries. 


JOBS OPEN NOW 


Aviation, Machinery, Automobiles, Building must 


sati 


mi 
Mail coupon below! 


FREE exisino 


ENGINEER DOBE, Div.C339, Libertyville, II. . 


DRAFTSMAN 
At Home From 


an ENGINEER 


ut of overalls! Learn 
If you’re a Shop 











ill put you in line for 
DRAFTING 
more pay raises. 


START 


FINISH 


in California 











1 you on practical work 





Is; also Drawing Table. pipctiet 
jus experience required. } 
fied with my personal 

nd assisted to a position 
oday for free book 

ist give your age, 


on 


No 


BOOK, 





Se ond me your free book, “Successful Draftsman- z 
ship’ and. explain how you will assist me to aa 
good position as a draftsmay, . 
V - | NAME 
svame y ” \ 
Age. a 

Address ome ~ ADDRESS 

‘ ' s ' 
| | ee < [. ITY 

mention POPULAR SCIENCE MONTHLY when answering advertisements in this mag 


NATIONAL SCHOOLS (Home Training Division 
Dept. 8-PSE, 4000 So. Figueroa St., 


FACTORY T0 YOU 


NEW REMINGTON NOISELESS PORTABLE 





AT LAST! The famous Remington NOISELESS 
Portable is yours for only ten cents a day. Brand 
new. Not rebuilt. Standard keyboard and every 
modern feature, Free carrying case and typing 
10-Day free trial. You don’t risk a penny. 
WE PAY ALL SHIPPING CHARGES. Act 
now! Write Remington Rand ae. .. Dept. 153-8 
_315 Fourth Avenue, N ‘a 


New York, 


RICITY 


RT-AT- a 
y STA METHO 





NOT ORDINARY HOME-STUDY PLAN 


EI ECTRICITY is a tremendous Industry, ful! of 
»pportunities for trained men. Start right now AT 
HOME , preparing for a good pay job. Youcanmaster 
— inary training by Natic mal’s proven plan of 
trical instruction. Then come to School for final 
intensive shop-practice. Only a residential act “ab pms 
offer such training. Round-trip trans gor om: mn 4 rl 
Angeles allowed from any point in | 
pon for Book of Details. 


NATIONAL 






shy green 


Los Angeles - 


Send Free Electrical Book 
AGE | 


izine. 














Parts Exchange Plan Saves Money 
and Time for Ford Owners 














CLUTCH DISC AS- 
SEMBLY—Hubs 
checked or replaced 
to insure correct fit. 
New clutch facings. 
Exchange price, $1.75. 


a 


se 4 


FORD 


18 


wow 


i Ford Engine and Parts Exchange Plan 


offers Ford owners the modern, economi- 
cal way to recondition their cars after thou- 
sands of miles of service. It eliminates old 
fashioned overhauls. It saves time. It saves 
money. And it enables Ford owners to main- 
tain Ford quality and performance through- 
out the life of their cars. 
The plan is simple. It substitutes a factory- 
rebuilt unit for the worn part. The 
replacement unit has been completely 


Prices subject to change without notice 








rebuilt at the Ford plant—by the same men 
and machines that build new Ford parts. The 
same high-quality materials are used. The 
same precision manufacturing is adhered to. 
And the rebuilt parts pass the same rigid tests 
and careful inspections as new Ford parts. 

The Ford Engine and Parts Exchange Plan 
is an exclusive Ford service. Exchange units 
are available through Ford dealers and ga- 
rages that display the sign “Genuine 
Ford Parts.” 


BRAKE SHOE AND 








DISTRIBUTOR— 
Completely recondi- 
tioned. All worn 
parts replaced. Rotor 
tested for dielectric 
strength. Exchange 
price, $2. 


\ pie! 


r 





GENERATOR—Ar- 
mature and commu- 
tator completely re- 
built. Worn or rough 
bearings replaced. 
New brushes in- 
stalled. Adjusted for 
correct output. Ex- 
change price, $4.75. 





| pletely rebuilt. 





PLATE ASSEMBLY— 
For 1937 cars, com- 
Brake 
shoes relined. Ex- 
change price, $1.75. For 
models prior to 1937, 
reconditioned and re- 
lined brake shoes. Ex- 
change price, 45c each. 


MOTOR COMPANY * DEARBORN : MICHIGAN 
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BY EDWIN TEALE 


HE SCENE is a pumping station 
on a 1,400-mile pipe line carrying 
gasoline from the oil fields of 
Oklahoma to large cities of the 
Middle West. 

A telephone jingles. The station op- 
erator reaches for the receiver. Over 
the wire comes the voice of the chief 
dispatcher. 

“Hello, Des Moines. Slug two goes to 
Whiting. Watch for the blue flag. It 
should reach you at 2:17.” 

At two o'clock, the operator begins 
sampling the torrent of fuel rushing 
northward through six-inch pipes. At 
2:15, he notes a faint bluish tinge and 
at 2:18 the sample is indigo. With a 
whirl of a valve wheel, he directs the 
flow into a new channel and heads it 
for Whiting, Ind. Like a railroad 
» switchman, the pipe-line dispatcher has 

shunted a shipment of gasoline to its 
destination. Dye, inserted in the fluid, 
formed the ‘‘flag’’ which showed where 
one batch, or “slug,” ended and the 
next began. 

Sometimes, as many as five or six 
different grades of fuel, each destined 
for a different city, follow one another ; 
through the same pipes at the same Laying a long-distance pipe line. At the top of the page, a mechanical ditch digger 


time. Moving at uniform speed and is scooping out a trenc'). Above, pipe being laid down like rope by a tractor derrick 
under high pressure, they mix but lit- 























tle at the points of contact. A single slug may run anywhere 
from 50,000 to 400,000 barrels and it moves through the pipes 
at about the speed of a walking man. 

Today, for every mile of railroad track in the United States 
there are four miles of pipe lines. Carrying crude oil, natural 
gas, water, ammonia, steam, gasoline, and other commodi- 
ties, this vast, underground system of transportation has an 
estimated length of nearly 1,000,000 miles. Gas now flows 
from the Texas panhandle to the factories of Detroit, and 
petroleum courses through channels of steel all the way from 
the Rio Grande to the skyscrapers of New York City. Pipes 
carrying gas and petroleum products alone would circle the 
globe ten times! 

In South America, planters are sending coffee beans 
through pipe lines. In Germany, industralists are transport- 
ing powdered coal through similar tubes. And, in the United 
States, large cities like St. Louis, Mo., and New York, N. Y., 
have refrigerating ammonia delivered underground like gas 
and water. Last year, more than seventy-five new or re- 
conditioned petroleum lines were added to the American 


















This specially con- 
structed tractor is 
designed to lift the 
heavy pipe sections 
off trucks or flat 
cars and place them 
wherever required 


A welder at work closing the 
joint between two sections of 
pipe. Most pipe lines are 
welded throughout their length 


Expansion joints, huge loops 
like those seen at the right, 
allow for stretching and con- 
traction from heat and cold 


Part of the maze of pipes and valves 
at a dispatching station, where oil is 
shunted like strings of train cars 


total. These long-distance conduits are the most intricate 
and interesting of all. 

The largest are operated like railroads. They have their 
branches, terminals, and trunk lines. They have dispatch- 
ers, “track-walkers,” switches, storage yards, and inter- 
connecting telephone, telegraph, and teletype systems. 
Synchronized pumping stations, located every forty miles 
or so along the right of way, keep the fluid moving at a 
constant speed. Many of the engines which drive the pumps 
are run on butane, an oil-field gas, which is slugged through 
the pipes under pressure in the form of a liquid. 

Unlike tank cars, ships, and motor trucks, pipe lines do 
not have to carry themselves as well as their loads. Another 
factor in their efficiency is the reduced loss from evapora- 
tion. The fuel is safer underground, also. Add to these 
considerations the fact that the commodity travels faster 
and at a fraction of the cost of sending it by tank car, and 
it becomes apparent why pipe lines have spread so rapidly 
during the sixty-five years since the first petroleum line in 
the world was laid down in Western Pennsylvania, in 1862. 

Three years before that, Col. Edwin L. Drake, a forty- 
year-old railroad conductor, had struck “black gold” near 
Titusville. Wells sprang up all along Oil Creek. Ten thou- 
sand people flocked into the region in three months. By 
1862, there were 6,000 teams of horses hauling oil along 
mud roads of the region to the Allegheny River where the 
barrels were loaded on flatboats for transportation to mar- 
ket. Oftentimes, the teams formed such a continuous parade 
that people in villages along the way were unable to get 
from one side of the street to the other from morning until 
night. As roads became impassable, teamsters tore down 
fences and drove through the open fields. Soon, the whole 
valley of Oil Creek was churned into a vast quagmire in 
which horses struggled and floundered. 

This was the situation, in 1862, when a refinery operator 
named J. M. Barrows laid a 1,000-foot pipe line from a well 
to his plant. Three years later, the initial “long-distance” 
line appeared. It was a five-mile stretch of two-inch iron 
pipe buried in the ground by Samuel van Syckel. With two 
pumping stations, it transported 800 barrels of oil a day. 

These conveyors were long antedated by gas and water 
pipe lines, but they introduced the transportation of oil 
through underground tubes. It was not without opposition 
that these pioneers produced their innovations. The team- 
sters, seeing in the pipe lines a menace to their livelihood, 
broke them again and again. Only after Van Syckel set 
men with rifles patrolling the right of way was he able to 
keep his line in operation. 

During the 1870's, pipe lines multiplied rapidly. They 
spread to Ohio and California. In the last years of the 
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TO NEXT 
PUMPING 


STATION 
mos 4 


VALVE STATIONS MAY 

BE ROOFED OR 

OPEN TO WEATHER, 

AS ILLUSTRATED HERE 

TO SHOW ARRANGEMENT 
OF VALVES 


Drawing by 
B. G. SEIELSTAD 


Nineteenth Century, larger and 
longer lines appeared and, by 1904, 
there were 3,000 miles of petroleum 
pipes in Kansas and Oklahoma alone. 

Today, a pipe-line map of America 
shows a vast steel spider web forming 
one of the greatest and one of the 
least known transportation systems on 
earth. The chances are that you often 
cross over these buried arteries of traf- 
fic without knowing it. 

The modern pipe line runs every- 
where. It crosses swamps, dives under 
rivers, climbs mountains, burrows be- 
neath city streets. One California line 
even runs along the sheer face of a 
cliff, supported from above by cables. 
Others go out upon the bed of the 
ocean for half a mile to supply oil di- 
rect to anchored vessels. 

The construction of pipe lines—under 
the sea, across deserts, in the moun- 
tains—forms one of the epic chapters 
in the history of engineering. Last 
year, workmen, driving a line through 
the swamps of Louisiana, waded up to 
their waists in ooze and silt. They had 
to haul sections of welded pipe across 
bayous on (Continued on page 126) 
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Pipe lines running into a refinery yard, like tracks in a busy rail terminal. Crude oil 
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Walking barefoot on a bed 
of hot coals is a form of 
self-torture practiced by 
some "holy men" of India 





If this odd wheel 
were found in an 
ancient ruin, it 
might be mistaken 
for an instrument 
of torture. In 
reality, it is an 
exerciser used by 
modern athletes 











People must enjoy being scared half to 
death, or they wouldn't pay to ride on 
the roller coaster at an amusement park 


Why We Enjoy Pain 


PSYCHOLOGY TRACES COMMON HABITS TO SELF-TORTURE 





O YOU like to torture yourself? 
Shudder if you will at the 
thought of lying on _ sharp 
spikes, or walking barefoot 

across hot coals, as “holy men” of In- 
dia do—yet, in milder ways, nearly ev- 
eryone indulges in some form of self- 
torture. Inflicting injuries and pain up- 
on ourselves seems to be an almost uni- 
versal human urge, according to Dr. 
Casimir Dabrowski, Polish psychologist 
and former research fellow of the 
Rockefeller Foundation at Harvard 
University. 

Of our own free will, we undergo 
physical and mental tortures that would 
be outrageous if they were forced upon 
us, he points out. We pick our skin, 
tear at our hair, and bite our nails and 
lips. We must enjoy being scared half 
to death, for we are willing to pay for 
the privilege, when we ride a roller 
coaster at an amusement park. Science 
has contributed its bit to the art of 
self-torture with an ingenious little toy 
called an “electric thriller,’”’ which ad- 
ministers a harmless but tingling high- 
voltage shock to the volunteer victim 
who grips a pair of metal handles! 

Why do we torture ourselves? One 
reason is to show off, Dr. Dabrowski 
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An Indian fakir walking on stilts made of 
sharp spikes, to demonstrate "'saintliness” 


finds. Parents might be horrified if 
they saw some of the “games” that 
children devise to see who can bear the 
most punishment—beating each other 
with rods upon the soles of the feet, or 
sticking pins into their fingers. Yet 
many of these same parents pride 
themselves highly upon a compliment 
from the doctor or dentist upon their 
fortitude in bearing pain. 

Savages submit to cruel “ordeals” to 
prove themselves worthy to be warriors 
or members of select tribal societies. 
Are we more civilized? There is no 
dearth of candidates for college fra- 
ternities and other secret orders, whose 
initiations sometimes seem to the vic- 
tim to be patterned along painfully 
primitive lines. 

Misdirected muscular energy ac- 
counts for some of the most familiar 
forms of self-torture. Watch a nervous 
man fidgeting over a book or a mental 
problem. You may see him biting his 
nails, scratching his head, or winding 
a watch chain so tightly around his 
finger that it bruises the flesh. Some 
actual irritation—a healing wound or 
an aching tooth—may first suggest the 
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Misdirected excess energy causes nervous people to 
bite their lips and finger nails, and accounts for some 
of the most commonly seen forms of self-punishment 





habit. Then we pick the 
scab, pinch the sore place 
until it hurts, or work up- 
on the tooth with the 
tongue, and the self-tor- 
turing habit grows upon 
us. What we need, says 
Dr. Dabrowski, is simply 
a more healthful outlet for 
this natural, pent-up de- 
sire for muscular activity, 
such as sports and games. 

“I could kick myself,” 
says the man who has 
trumped his partner’s ace 
at bridge, or has uninten- 
tionally wounded a friend’s 
feelings—and many of us 
actually carry out the im- 
pulse to punish ourselves 
for our misdeeds. Cases 
are on record of people 
whose sense of guilt, at 
some real or fancied short- 
coming, has prompted 
them to such curious 
forms of self-torture as 
putting salt in their coffee 
and tea, sleeping on hard 
boards, and lifting heavy 
stones. Harming ourselves 
to spite someone who is fond of us is 
another trait familiar to psychologists. 

Mental anguish that people inflict 
upon themselves, from motives as va- 
ried as those from which they submit 
to physical pain, runs the gamut from 
whimsical little foibles to the most ex- 








A nervous man often will twist a watch chain 
around a finger until he bruises the skin 





Science has contributed to the art of self-torture in a toy 
that administers a tingling electric shock through electrodes 






























quisite refinements of self-torture. One 
man, by preference an ultraconserva- 
tive dresser, enjoys “shocking”’ himself 
now and then by donning a necktie of 
atrociously loud pattern. Another man 
treats himself more harshly by destroy- 
ing, on the merest impulse, his most 
treasured possessions. Still others de- 
liberately seek to place themselves in 
situations where they will be insulted 
and humiliated. 

As opposed to fanatical extremes of 
self-injury, harmful to physical health 
or to moral dignity, Dr. Dabrowski finds 
much that is beneficial in mild “self- 
torture” from worthy motives. In this 
class he places the character-building 
forms of self-denial inspired by reli- 
gious teaching; and the self-discipline 
that drives great artists and scientists, 
inventors and explorers, idealists and 
reformers, to complete difficult tasks. 
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Army's Biggest Bomber 
Has Rotating Nose 


MACHINE-GUNNING acrobatics help defend 
the U. S. Army’s latest bombing planes from 
hostile aircraft. Not only does the gunner at the 
prow of the ship enjoy the advantage of a hori- 
zontally revolving turret, but the entire trans- 
parent nose of the plane can be rotated so that 
he may train his weapon upon an enemy ma- 
chine approaching from any conceivable angle. 
Carrying a total of five machine guns and a ton 
of bombs, the new four-motored planes are 
called the fastest and most powerful bombers in 
the world. 


Spray Gun 
Helps Clean 
the Teeth 


DESIGNED to sup- 
plement the use of 
a toothbrush, a den- 
tal spray gun has 
been devised by a 
German inventor 
Pressing a trigger 
releases a liquid jet 
that flushes out 
crevices of the 
teeth, and bubbles 
of carbon dioxide 
gas in the fluid pro- 
vide a stimulating 
massage for the gums. The device generates its 
own pressure when prepared tablets are dis- 
solved in its water reservoir. Individual nozzles 
are supplied for various members of a family. 


Carbon dioxide gas supplies 
pressure for this tooth spray 






Mode! oft a novel speed 
boat being built to carry 
passengers between Russion 
resorts on the Black Sea 
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Close-up of new 
U.S. Army bomber, 

























showing rotating 
nose sheathed in 
shatterproof glass 












At left, the plane 
in flight. Right, 
how the turret can 
be turned to fire 
at various angles 




















Phonograph Sounds Bugle Calls 


A MECHANICAL 
bugler rouses sol- 
diers stationed at 
the U. S. Army Air 
Corps base at Mit- 
chell Field, N. Y. 
To replace the hu- 
man “sleep destroy- 
er,” reveille, taps, 
and other calls are 
recorded on disks. 
Reproduced by a 
phonograph, the 
sounds are ampli- 
fied and blared out 
through giant loud- 
speakers. The pho- 
tograph shows a 
former bugler lis- 
tening to the device 
that took his job. 





A former bugler listening to the device that took his job 


Giant Two-Hulled Gliding Boat 


Carries 150 Passengers 


CARRYING 150 passengers 
at a forty-mile-an-hour 
clip, a giant speedboat of 
strange design will soon 
skim Black Sea waters to 
link the Soviet resort cities 
of Sochi and Sukhum. The 
model pictured at the left 
shows how the twin-hulled 
craft, now under construction, will appear 
when completed. It will measure eighty feet 
long and forty feet wide, and will be driven 
by four giant gasoline motors developing 675 
horsepower apiece. 
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Two views of ‘‘Miss Anat- 
omy,'’ showing how parts 
of the body are exposed 


Mud Jack Raises Sunken Sidewalk Slabs 


SUNKEN concrete 
sidewalk slabs that 
form a hazard to pe- 
destrians are raised to 
their correct grade by 
a new mud-jack ma- 
chine. The unit pumps 
a mud mixturethrough 
holes bored in the con- 
crete, to provide a new 
foundation for the slab 
and raise it to its origi- 
nal level. The process 
is said to eliminate the 
necessity of removing 
and replacing the 
sunken section of 
heavy concrete paving. 





Chemical Worker's Job 
Is to Smell Water 


SMELLING WATER is the novel 
occupation of Harry Laughlin, 
of Tyrone, Pa. Laughlin works 
for 2 chemical concern that 
manufactures activated carbon, 
an agent widely used for re- 
moving obnoxious odors from 
water supplies. Because of his 
acute sense of smell, he is em- 
ployed to detect faint odors in 
water samples. So far, he has 
- sniffed out thirty different 
Harry Laughlin sniffing water to classify faint odors kinds. 
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Anatomical Statue Shows Structure of the Human Body 








ODELED from life, an anatomical 
M statue of a female figure, recently 
displayed at the New York Museum of 
Science and Industry, is designed to 
demonstrate the positions and functions 
of the organs, bones, and muscular 
structure of the human body. By a com- 
plicated lighting system, each part of 
the body is spotlighted in turn as a lec- 
turer discusses its structure and pur- 
pose. Chest wall, muscles, lungs, heart, 
brain, and other units are removed to 
show underlying parts, and each organ 
comes apart to display its main sections. 
A supplementary exhibit demonstrates 
the operation of the human nervous, 
respiratory, and digestive systems. 


Biggest Flower of All 
Blooms in New York 








A masked reporter examining the big bloom 


For the first time in the United States, 
a specimen of the world’s largest known 
flower recently burst into bloom under 
the gaze of scientists in the Bronx Bo- 
tanical Garden in New York City. Stand- 
ing eight feet, five inches high, the 
Gargantuan bloom, whose scientific 
name is Amorphophallus Titanum, is a 
rare plant native to the island of Su- 
matra in the Dutch East Indies. Some of 
the observers wore gas masks to protect 
them against the flower’s nauseating 
odor. 


Alligators Get Foot Warmer 


SIX HUNDRED feet of electric heating 
cables, laid in the sand floor of the rep- 
tile house at a Chicago zoo, warm the 
feet of alligators, turtles, and other in- 
mates. Cold feet, it has been found, 
make the animals sluggish. 











da. Tent ncncmgling ag a Surfboard 
middie of the surfbocrd Fishing Is 
New Sport 


SPEARING fish 
while riding an 
ocean surfboard is 
an exciting new 
sport that is gain- 
ing popularity at an 
Atlantic beach re- 
sort. Floating on 
»ffshore currents, 
the rider sits with 
spear poised while 
trying to spot a 
swimming target 
through a special 
window that is set 
into the center of 
the board and gives 
a clear view of the 
waters beneath. The 
fishing equipment 


oe teane  Sparkless” Wrenches 
Prevent Explosions 
Wind Tunnel Tests Plane Models In Flight SAFETY WRENCHES that will not cause 


sparks when struck against metal sur- 
faces have been introduced for use in 
shops and factories where inflammable 
gas or explosive materials form a con- 
stant hazard. Made of an alloy of copper 
and Beryllium, the tools are manufac- 
tured in a variety of sizes and are said 
to be practically as strong as conven- 
tional carbon-steel types. The ‘“spark- 
less” wrenches are also nonmagnetic and 
noncorrosive, it is claimed. 






















































EX PERIMENTAL 
plane models fly 
freely ina magnetic 
wind tunnel just 
developed by the 
National Advisory 
Committee for 
Aeronautics at 
Langley Field, Va 
Instead of being 
suspended on wires, 








the mode! takes off 
and flies by itself in 
the air stream. Tiny 
electromagnets in 


‘Artificial Man" Trains Dogs 


Docs destined to serve as guides for 
blind persons get their preliminary 
training with an “artificial man,” in a 
method worked out by a German psy- 
chologist. Dragging a cart about as 
high and as wide as a man, the dogs 
learn to avoid any obstacles on the 
test model maneu- ground or overhead that would strike 
ver like a real ship any part of a master’s body and thus 
in actual flight An electrically controlled model undergoing a test in the wind tunnel interfere with his progress. 


the plane’s wings, 
which operate the 
ailerons andrudder, 
are electrically con- 


trolled to make the 





New Tool Is Drill Press and Lathe 


POWERED by an electric drive that provides any speed be- 
tween 400 and 4,000 revolutions a minute, a new tool for home 
workshop fans, when attached vertically to a workbench, 
serves as a drill press—and for mortising, routing, and shap- 
ing. Swung and locked into a horizontal position, it becomes ¢ 
lathe when tool rest and tailstock are added. Other attach- 
ments permit sawing, jointing, sanding, and grinding. 





















Wires Spliced Quickly 
With Plierlike Device 


WIRES are quickly spliced with a new 
tool developed by the Bell Telephone 
Laboratories in New York City. A sleeve, 
slipped over the bare ends of two wires, 


is tightly compressed by the viselike 
action of the splicer into an airtight 
casing that insures a perfect electrical 
contact Horizontally, this new tool serves cs a lathe. Vertically, it is a drill press, as at the right 
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Novel Traffic Light Is 


set up when needed, 
as pictured at the left 


Portable 


A PORTABLE traffic 
light has just been 
developed for use 
near schools and at 
other highway points 
where congestion is 
periodic and does not 
warrant a permanent 
installation. Light in 
weight, the unit is 
plugged into an elec- 
tric outlet installed 
in the pavement and 
normally covered by 
a metal cap. The 
traffic-light housing 
can be detached from 
the column on which 
it rests for ease in 
carrying from one lo- 
cation to another. A 
handle on the top of 
the light makes it 
easy to transport. 


Spring Helps One Man Saw Tree 


CLAMPED to a tree 
trunk by tonglike 
arms, the leaf spring 
of a new device acts 
as a helper to permit 
one man to fell the 
tree with a one-han- 
dled crosscut saw. 
The free end of the 
spring is hooked into 
a hole in the free end 
of the saw blade, and 
provides tension to 
hold the blade rigid 
as it is moved back 
and forth. When the 
tree falls the appa- 
ratus is easily re- 
movedfromthetrunk. 









The tension of 
the spring keeps 
the saw's blade 
rigid for cutting 
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Bathing Suit Fits Any Fi 





gure 

BATHING SUITS made of a new elastic material 
are said to fit any figure, regardless of size. The 
photograph above shows how the suits fit Dorothea 
Kent and Alice La Mont, screen players, who vary 
in weight by 100 pounds. 


Vibration Strengthens Concrete 


STRENGTH of a concrete pavement can be in- 
creased as much as ten percent by applying vibra- 
tors, similar to those used in beauty treatments, to 
the concrete as it is laid, according to tests con- 
ducted by the U. S. Department of Agriculture. 


Mechanical Bartender Mixes Drinks in Automatic Bar 


Mh DRINKS are served by an automatic bar 
just instailed in a New York City restaurant. 
When the customer places the required number of 
nickels in a slot, cocktail ingredients in correct 
proportions flow from bottles mounted behind the 
unit, and mix together as they flow through glass 
pipes and out of a spigot into the waiting glass. A 
refrigerating unit keeps the 
beverages cool. 
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A demonstration unit of the automatic bar. 
Pictures at the left show beer kegs with 
glass connecting tubes, and the intricate 
mechanism that mixes cocktail ingredients 
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NE night, not long ago, on a 
quiet street in Pasadena, Calif., 


fire broke out in the bedroom 
of a large old mansion. When 
firemen entered the house a few min- 


utes later, they 


y found an aged woman, 
bound and 


gagged, struggling on the 
floor to escape the flames which were 
rapidly creeping toward her. 

“A burglar,” she gasped. “He tied 
me up and left through those windows.” 

Next day, in two Los Angeles labora- 
tories, arson sleuths, skilled in identifi- 
cation of woods and of the inflammable 
start bent over 
ovens and worked with a micro- 
tome, a delicate instrument that 
wood to a thickness no greater than a 
thousandth of a millimeter. 

Several weeks later, the wood experts 
the woman in a criminal court. 
‘This defendant,” they declared, ‘‘poured 
the white-pine floor of a 
closet, dropped a burning match, and 
bound herself. There was no burglar.” 

With photomicrographs, they demon- 
strated to the jury the cell structure of 
the wood from the Greatly en- 
larged views of the wood's surface 
showed “alligatoring,” a peculiar mark- 
ing burning kerosene, 
proving conclusively that the fire had 
been started deliberately in the closet. 
Furthermore, the windows’ through 


materials used to 
electric 


hres, 


slices 


faced 


kerosene on 


closet. 


from 


resulting 











which she declared the intruder 
had escaped were found locked. 
On the basis of the pictures and 
the arson experts’ testimony, the 
jury promptly convicted the wom- 
an of setting fire to her own home. 

That is a sample of the work 
that is being done in the detection 
and conviction of arsonists who 
contribute to an annual fire bill 
running to a third of a billion dol- 
lars. From one corner of the 
nation to the other, with electric 
furnaces, microscopes, test tubes, 
microtomes dyes, and cameras, 
the fire sleuths are making arson 
so unpopular that the fire toll has 
been reduced by scores of millions. 

In every section of the country, 
technicians work hand in hand with fire 
experts to develop new and better meth- 
ods of arson detection. It was Capt. 
Paul T. Wolfe, director of the arson 
bureau of the Los Angeles fire depart- 
ment, and Ralph Minnier, a consulting 











wood technologist, who, working to- 
gether, supplied the evidence which 


proved the guilt of this Pasadena wom- 
an. Experimenting over a period of 


years, Capt. Wolfe has determined pre- 
cisely how each type of incendiary ma- 
terial leaves its “fingerprints” on burned 
He has made hundreds of tests, 
soaking blocks of wood with such liquids 


wood. 





Clews to many mysterious fires are 
unearthed in the laboratory. Below, 
Capt. Paul Wolfe, arson expert, is 
heating samples of wood in an elec- 
tric oven to observe “fingerprints 
left by various degrees of heat 
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"Alligatoring,” telltale cracks 
on the surface of charred wood, 
as disclosed by the microscope 


as gasoline and kerosene, and burning 
them under gas jets. 

3y means of electric thermometers 
attached to electric ovens, the heat of 
combustion of various materials was 
measured. Wood normally burns at 
1,500 degrees, it was found, but when 
some inflammable substance is poured 
on its surface, greater heat is produced. 
zasoline, for instance, causes it to fall 
within the 1,550-1,600-degree range; 
kerosene produces 1,650 to 1800 degrees. 
Thermite, a mixture of fine-grained alu- 
minum with a metallic oxide, carries 
the temperature to 3,500 degrees. And 


POPULAR SCIENCE MONTHLY 





















with each increase in heat, the “alliga- 
toring,’ or characteristic marking left 
on the charred wood, decreases in size. 

Whenever incendiarism is suspected, 
the fire sleuths first determine where the 
fire started and cut away a section of 
burned wood. Back in the laboratory, 
this is examined under a microscope. If 
the charred surface resembles the skin 
of an alligator, consisting of individual, 
concave leaves, smaller than a silver 
dollar, they know that abnormal heat 
has been involved. 

Recently a building containing a large 
stock of patent medicine burned. Fire- 
men went through the ruins carefully 
and found that in spots the wood had 
burned to a white, powdery ash; even 
the concrete had melted, running like 
water over the ground. “From our ex- 
periments, I knew that only thermite 
could reduce the wood fiber to such an 
ash, or melt concrete,” the arson expert 
explained. 

Several weeks ago fire broke out at 
midnight near the front door of a small 
dwelling. This, alone, suggested arson, 
and the woman who occupied the place 
named her former husband as a likely 
culprit. Before morning the man faced 
the investigators, protesting that he had 
not been near the house for several 
months. His mother declared that he 
had not left her home that night. When 
searched, he yielded no clew more dam- 
aging than a small splinter, caught in 
his left trouser leg. 

Next morning, a laboratory expert 
clamped the splinter in his microtome 
and sliced away a section four one- 
thousandths of a millimeter thick. Ap- 
plying a red aniline dye, he placed the 
tiny section under his microscope, en- 
larged it 450 diameters, and studied the 
cell structure. Again, he sliced off a thin 
section from a piece taken from the 
door jamb of the house, applied the dye, 
and examined it. The two pieces 
matched perfectly. Confronted with 
this overwhelming proof that he had 
visited the house, the man confessed. 

Experts who for a decade or longer 
have been running arsonists to earth 
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Armed with all the weapons of science, arson experts 


are waging war on a form of crime tiat adds millions 


of dollars to Uncle Sam's enormous annual 


By ANDREW R. 


can guess with uncanny accuracy the 
nationality, and even the sex, of the 
persons responsible for an incendiary 
fire. A woman, for instance, is likely 
to leave the whole contents of a box of 
matches in a pile of paper to speed the 
fire along, when two or three matches 
would do the job and leave a thinner 
trail of evidence. A Sicilian probably 
will pour 100 gallons of gasoline through 
a building when one gallon would 
be adequate. Americans often 
set their blazes with some timing 
device, most of which the arson 
detectives consider “laughable 
contraptions.” 

These fires, you say, are of no 
interest to you. They should be, 
for America’s annual fire loss 
equals half the interest on all sav- 
ings. There are more than 8,000 
arson fires every year, and be- 
cause of them you pay higher in- 
surance premiums on your own 
home. Some authorities say one 
fire in five is incen- 


diary. 
Criminal rings 
engage ‘“‘profes- 


sionally” in  fire- 
setting. They pre 


fire bill 
BOONE 


ceed by first conducting research into 
a prospective customer’s business af- 
fairs. If he is losing money and cannot 
pay his bills, or has been denied a loan 
at the bank, a solicitor approaches him, 
and sounds him out. If he takes favor- 
ably to the suggestion, the solicitor 
closes with instructions something like 
these: 


“Borrow 115) 


(Continued on 


page 



































In the ingenious arson 
device above, a razor 
blade attached to the 
clapper of a telephone 
bell cuts a string and 
releases a weight that 
scratches some matches 
to start a blaze. Left, 
experts hunting clews 
at the scene of a fire 







Remains of a baby carriage in which an apart- 
ment-house fire was started. Left, experts try- 
ing to identify a sample of wood by means of 
photomicrographs showing various cell structures 






Model automobiles 
attached to endless 
chains that pull 
them around an 
oval frame to pass 
before spectators. 
At the right, an 
rtist is putting 
Fir ishing touches 

1 human figure 


EL VILLAGE 


an 


le 





Seeming to stretch far away into the distance, the miniature landscape repre- 
sented by this novel "diorama" is animated with moving cars, boats, and trains 


OATS, trains, motor-cycles, and automobiles wind through 150 
square miles of New England countryside condensed into an 
animated advertising display only twenty feet long and eight 

feet deep, recently constructed in New York City by Edward H. Bur- 
dick. Moving through a realistic miniature background of farm- 
houses, churches, trees, and rolling hills—all built in accurate per- 
spective to give a three-dimensional effect of depth—three separate 
sets of vehicles run on motor-driven endless chains help to create the 
illusion of distance. The observer sees cars whiz past on a highway 
in the foreground, reappear in diminished size in the middle distance 
and finally—this time reduced to tiny proportions—drop out of sight 
over the brow of a “far-away” hill. Suddenly a car races by, swerves 
out to pass another car, just avoids a smash-up, and careens out of 
sight with a motor-cycle policeman in hot pursuit, while a hidden 
siren wails. Finally, the lights dim and a cloud on the painted sky 
backing serves as a screen for a short motion picture illustrating the 
services offered motorists at filling stations of a large oil company. 


Trees being "planted" in the 
tiny New England village. The 
buildings are designed in per- 

= spective to give a realistic 
effect of being at a distance 
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HOUSES, FENCES, AND 
SERVICE STATION BUILT 
IN PERSPECTIVE TO GIVE 


EFFECT OF DEPTH 


yy 


MASTER 
CONTROL 

MECHANISM 
OPERATES DRIVING 
MOTORS, LIGHTS, AND 


MOTION-PICTURE PROJECTOR 








For a human touch, 
a speeder along the highway while a siren sounds. 


A concealed third 
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MES TO LIFE 


AUTOMATIC PROJECTOR THROWS MOTION 
PICTURE ON'SKY AT REAR OF MODEL 
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QUARTER-SIZE 
AUTOMOBILES ON 
THIRD ROAD COMPLETE 


ILLUSION OF DISTANCE SPEEDER 


AND POLICEMAN 
COMPLETE CYCLE ON 
SEPARATE TRACK 


CARS ON INTERMEDIATE ROAD 
ARE REPLICAS OF THOSE ON MAIN 
Mechanical features of the display, ROAD BUT ONLY HALF AS LARGE 
showing the system of belt drives 

for actuating 


the moving vehicles 


The scale at the right YA ec 
shows sizes of the trees 74 MiLE 
according to their ap- 22 MILE J 
parent distance from the 








eye. Below, a section of MILE 


rustic fence, showing how 3, .) 
it tapers away into the “MILE ay, 
distance to produce a 
realistic depth effect | MiLe bid 
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a motor-cycle policeman pursues 


wheel supports the motor cycle 





















































Children Make “Chute Jumps 
from Midget Russian Tower 


CHILDREN now make parachute jumps in a 
Moscow park from a diminutive counterpart of 
the large parachute towers long popular with 
Russian adults. Climbing a stairway, the young- 
sters are securely strapped into the ’chute har- 
ness by an instructor, and then “bail out” by 
sliding down a steep wooden ramp for a four- 
teen-foot descent to the ground. 


a 





Russian children enjoying the thrill of parachute jump- 
ing from a miniature tower in a public park in Moscow 














In this remarkable photograph, Ruth Jump, novelty diver, appears to be posing for a statue of a Greek goddess 





This blue jay was caught red-handed 


Novel Metal Snips 
Cut Odd Shapes 


SQUARES, circles, half-moons, 
and other designs are easily 
cut out of sheet metal of aver- 
thickness with novel snips 
that pivot as they cut. When 
in use, the cutting blades of 
the new tool operate in a hori- 
zontal instead of the conven- 
tional vertical position, allow- 
ing the metal worker to guide 
them around corners to make 
any desired angle or curve re- 
quired by the work in hand. 
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vacuum cleaner attached to filling-station air line 


Photograph 
Shows Diver 
as “Diana” 


SOARING out from a 
springboard while 
holding a drawn bow, 
Ruth Jump, appropri- 
ately named diving 
champion, seems to 
be suspended motion- 
less in mid-air in the 
striking photograph 
reproduced at the left. 
The unusual camera 
shot was snapped at 
the Olympic swim- 
ming pool in Los An- 


/ geles, Calif., during a 


practice session be- 
fore a recent aquatic 
exhibition. 


Camera Trap Catches 
Bird Thief in Act 


HOUSEHOLDERS in Seattle, Wash., an- 
noyed by thefts of the cream from milk 
delivered to their doorsteps, located the 
culprit when Kenneth Short, a local 
amateur photographer, devised a novel 
camera trap. Drilling a hole in the 
bottom of a bottle, Short ran a wire 
up through the milk to the cap, and 
fastened the other end to the shutter 
release of his camera. The result was 
the curious photograph at the left, 
showing a blue jay in the act of lifting 
the bottle cap. 





These odd metal shears have horizontal blades 


Air Pressure Runs Tiny Vacuum Cleaner 


COMPRESSED AIR 
operates a small vac- 
uum cleaner recent- 
ly introduced for use 
at gasoline filling 
stations in cleaning 
the upholstery and 
floor mats of auto- 
mobiles. Simply con- 
structed, and with no 
moving parts, the 
cleaner is attached 
to the air-pressure 
tire hose so that at- 
tendants can quick- 
ly dust out car in- 
teriors as an added 
service to customers. 
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A pilot of the 
Royal Air Force 
watching a 
“battle” on the 
animated mod- 
el no man's land 


Miniature Battlefield Trains War Flyers 











Below, an elec- 
tric smoke pot 
supplies puffs 
to simulate the 
bursting shells 





Bird Doctor Operates 
Clinic for Canaries 


DOZENS of feathered patients are 
treated daily at a Houston, Tex., clinic 
where Marjory Shear, bird physician 




























ROOPS, tanks, and guns move 
realistically across a miniature 
battlefield, while puffs of smoke 
simulate the bursting of shells 
and bombs, in an animated model 
used to train British flyers in 
codperating with ground forces. 
By means of electromagnets that 
control the movements of opposed 
units, any desired tactical situa- 
tion may be presented upon the 
battlefield. 


"Trafficscope'' 





and surgeon, relieves the ailments of 
household pets. Before performing an 
operation, she administers a drop of 
anesthetic with a medicine dropper, as 
shown in the photograph above. Ap- 
paratus at the hospital includes oxygen 
tanks for birds with pneumonia. 







The drummer rides 
"no-hands" to ply 
his two drumsticks 
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Spreng martial airs as they pedal 
along, members of an army band in 
Holland successfully handle their in- 
struments and their bicycles at the 
same time. Their bugaboo is a flat tire, 
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Mirrors on a trestle give a view of the road beyond the hilltop from the hilltop. 


Army Bandsmen Play While Riding Bicycles 
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Members of this Dutch military band are trained to pedal bicycles and play at the same time 














Aids Motorists 


MOTORISTS can see 
what is coming toward 
them beyond the top of 
a hill, with the aid of a 
“trafficscope” devised 
by a Minnesota inven- 
tor. Mirrors placed up- 
on a highway bridge, 
as in the trial installa- 
tion illustrated, serve 
as periscopes to reflect 
a view of oncoming 
cars in each direction 
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which would throw the musicians into 
discord and confusion. To prevent such 
a catastrophe, a careful tire inspection 
precedes every performance of the 
unique musical organization. 








Parachute Jumper Shaves 
While in Mid-Air 

cae LEAPING from a plane 
; ' at an altitude of 12,000 
feet, Harold Parkhurst, 
New York parachute 
jumper, gave himself his 
morning shave as he 
floated down to earth. 
Parkhurst used an elec- 
tric razor that was pow- 
ered by a dry-cell bat- 
tery carried in the pock- 
et of his flying suit. The 
novel stunt was  per- 
formed above a Long Is- 
land airport. 








Giant Scale Checks Beauties in Contest 


BATHING BEAUTIES who recently contestants checked their weight 
competed for the title of “Miss on the scale against that of Miss 


California” weighed in on a novel 
wooden scale set up on the sands 
of a popular beach resort, as shown 
in the photograph. As one of the 
requirements of the competition, 





Mitzi Uehlein of Venice, Calif., who 
had previously been selected as an 
ideal standard for comparing the 
qualifications of other young wom- 
en in the beauty contest. 
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"That was a close shave," Harold Parkhurst is saying 


Students Try “Luck’’ on Slot Machine 


A SLOT-MACHINE gambling de- 
vice was set up recently in a 
Riverside, Ill., schoolroom to en- 
able the pupils to discover for 
themselves that the machine al- 
ways wins. On the blackboard, 
the students kept records of the 
number of plays and the amount 


* 


“won” on each, to prove that, 
in the long run, players are 
mathematically certain to lose. 
The unusual demonstration was 
arranged by the school principal 
with the consent and endorse- 
ment of local parents and school 
teachers. 
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Rabbit Suits i |e ' 
Fs t 
Aid Rescuers Gai 


in Plane Fires 


DESIGNED for rescu- 
ing flyers from burn- 
ing planes, new-type 
asbestos suits worn 
by members of the 
ground crew at a 
French flying field are 
topped by grotesque 
helmets with rabbit- 


like ears. Metal side = Front and rear views of odd res- 
vents in the helmet cue suit for airport ground crew 


allow for hearing and 


breathing, but in an emergency the wearer closes 
the vents, pulls the ears down over them, and dashes 
into the flames. At the front of the helmet, panes 
of heat-resisting glass inclose blue-tinted water that 
gives clear vision in the glare of flames. 
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Students operating a gambling 





machine to prove that the device always wins 
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£’ with the Net 


NEW ZEALAND has 


humans. 


ye 


more cows than 


ONE THIRD of all the radio beacons in 


the world are in the United States. 


BLONDES have twins oftener than bru- 


nettes. 








INHABITANTS of the mining village of 
Ollagiie, in Chile, live at an elevation 1,700 
feet higher than the tip of Mount Blanc. It 
is probably the highest permanent settle- 
ment in the world. 


LAKE TROUT have weighed as much as 


123 pounds. 





ANTHRAX MICROBES are_ the 


germs known. 


largest 


—— 


HUMAN TEETH 


as hard as steel. 


sometimes are literally 








CHANGES in barometric pressure have 
run a Swedish clock for twenty years. 
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EGYPTIAN chariots are antedated by a 
5,000-year-old dog sledge recently unearthed 
» Finland, called man’s earliest known ve- 
hicle. 


WITNESSES in criminal trials have only 
thirteen chances out of 100 of identifying an 
unfamiliar voice correctly after a lapse of 
five months, according to Johns Hopkins 
University psychologists who have tried it. 








ARTIFICIAL PUMICE has been produced 
a German laboratory. 


oS 


A SUBMARINE for torpedoing crocodiles 
as recently requested by King Yeta III, of 
surotseland, in England’s colony of North- 
n Rhodesia. 














Safety Helmets Protect Baseball Players 


a. 


A player tries out one of the helmets during batting practice 


Living Air Plants Decorate 


‘ 
Womens Summer 
LIVE plants are 

now being used as 
decorations on is 


women’s summer living hat 
hats. The novel 
millinery embel- 


lishments are 
epiphytes, or air 
plants, which, like 
orchids and_ lich- 
ens, derive their 
nourishment solely 
from air and mois- 
ture. Growing wild 
in great profusion 
in Florida, the 
plants will thrive 
when sewn to the 
crown of a hat and 
fed periodic rations 
of water. 





Clip Keeps Water 
from Bather's Nose 


A NOSE CLIP for swimmers 
is said to aid in preventing 
deafness, sinus trouble, and 
other ailments sometimes 
caused by water entering the 
nasal passages. Consisting of 
a rubber-covered metal arch, 
the device forces the wearer 
to breathe through his mouth. 





How a medicine dropper 
used to water the 


HELMETS of the 
type worn by polo 
players are being 
tried out by base- 
ball teams as a 
protection for bat- 


ters. Donned in 
place of the regu- 
lation cloth cap 
when a player 


comes to bat, the 
hat safeguards his 
head from possible 
injury by ‘bean 
balls’’ or close 
pitches he is unable 
to avoid. In the 
photograph, Wally 
Moses, of the Phila- 
delphia American- 
League team, is 


seen trying out the 
novel head 


cover, 






Hats 


decoration 


Gutter Strip for Cor Door 


NOVEL rain gutters made of molded rubber fit 
over the tops of sutomobile doors to prevent 
water from dripping into the car interior. Quick- 
ly instailed by stretching them along the door 
top, the accessories form a drain to carry off 
water from the car roof. The gutters can be 
sprayed or painted to match the body color and 
make them inconspicuous. 





The rubber channel is stretched along the door top 













By 
Aubrey D. McFadyen 


N ELECTRIC lamp bulb that 
gives ten percent more light, 
at no extra cost, has just been 
announced by General Electric 

research workers. Just one small in- 
novation—a new way of coiling the 
filament—distinguishes it from previous 
types. Yet engineers hail its develop- 
ment as the most important advance in 
incandescent electric lighting since the 
introduction of gas-filled bulbs in 1913. 
Little improvements make great in- 
ventions. Thomas A. Edison once re- 
marked that his work consisted largely 
in perfecting the work of other inven- 
tors. He didn’t make the first incandes- 
cent electric light. He gets the lion’s 
share of the credit for its invention, 
and rightly, because he produced the 
first that burned well enough to be a 
commercial success. Inventors of a 
later day have continued to improve 
upon his ideas, just as Edison improved 
upon the ideas of his predecessors. 
Take a little exploring trip through 
the fascinating files of the U. S. Patent 
Office, in Washington, D. C., and you 
may imagine that there is nothing new 
under the sun. Electric clocks, you dis- 
cover, date back to 1853, and streamline 
trains almost to Civil War days! Air 
conditioning systems, safety glass, the 
slide fastener, and any number of other 





ONE-MAN 
Inventions 


ARE RARE 





























































THE ELECTRIC 
LIGHT 


Edison didn't make 
the first electric 
lamp. And it is a far 
cry from the old car- 
bon-filament bulb 
above, and the early 
types pictured at the 
right, to the effi- 
cient lamps of today 


things we think of as “new,” prove to 
have almost as early beginnings. And 
it took more than one man to bring 
each of them to perfection. 

How valuable inventions may lan- 
guish for generations, until some inven- 
tor comes forward and removes the 
final obstacle that blocks the way to 


SLIDE FASTENERS 


Away back in 1893, a 
patent was granted on 
the slide fastener. An 
improvement made _ in 
1917 put it into com- 
mercial production 
































Latest type of filament, at 
right, contrasted with the 
kind now commonly in use 


commercial use, is shown by the case 
of the slide fastener. The idea of a 
multiple-toothed clasp, opened by pull- 
ing a slide one way and closed by draw- 
ing the slide the other way, made its 
debut as early as 1893 in the form of 
patent No. 504,038 granted to Whit- 
comb L. Judson of Chicago, Ill. Judson 
called his invention a “clasp 
locker or unlocker.” ‘My fas- 
tener,” he stated, “is especially 
designed to take the place of 
shoe laces, but may also be ap- 
plied to mail bags, belts, and the 
closing of seams uniting flexible 
bodies.” 

Judson missed inventing a 
practical slide fastener only by 
a hair. Each tooth of his inven- 
tion required three right-angle 
bends, so complicating its manu- 
facture that it could not be pro- 
duced economically. 

Look at the modern fastener 
and notice how simply the ends 
of the teeth are headed. This 
was the final step, worked out 
nearly twenty-five years after 
Judson’s patent by Gideon Sund- 
back of Meadville, Pa. At last 
the fastener came into its own 
for clothing, luggage, and a 
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STREAMLINE TRAINS AREN'T NEW 








Unitep States PATENT OFFICE. ] 


SAMUEL R CALTHORP, OF ROXBURY, MASSACHUSETTS. 
UMPROVEMENT IM CONSTRUCTION OF RAILWAY TRAINS AND CARS 


Gpeciiestion forming part of Letters Patent No. @9,8T, dates Angust * 








The Civil War was barely over when Samuel R. Calthrop received a patent on a stream- 
line train. Diesel engines and lightweight alloys have now made his dream come true 


variety of uses seemingly without limit 

as when a surgeon recently attached 
a slide with adhesive tape to the abdo- 
men of a cancer patient, so that an in- 
cision in his stomach could be opened 
easily for daily treatments! Produced 
in sizes from a few inches to fourteen 
feet in length, modern fasteners stem 
from an invention that missed adoption 
years earlier simply because the origi- 
nal inventor omitted to perfect one 
small detail. 

Sometimes, completion and accept- 
ance of an invention must await an im- 
provement in a wholly foreign field. 
3ecause of the prohibitive weight of 
steam engines, airplanes couldn’t fly 
until inventors supplied the gasoline 
motor. Similarly, delay in the intro- 
duction of the electric clock was due to 
a shortcoming at the power plant. 

Electric clocks of various types were 
patented as early as 1853. The present 
type, using a “synchronous” motor that 
revolves in time with electrical pulsa- 
tions coming over the wire, was tried 
out in Cologne, Germany, as far back 
as 1895. It was extensively publicized 
in this country the following year. For 
well over thirty years, the electric clock 
awaited its market. The obstacle to its 
adoption was simply that the power 
companies hadn't learned how to keep 
their current pulsing at a uniform rate, 
enabling the clock to tell accurate time. 
Only in recent years have they been 
ible to do this. As for the electric clock 
itself, the only important mechanical 
change since 1895 has been the addi- 
tion of the self-starting mechanism 
found in some models. 

The streamline trains that streak 
across the continent today were born 
more than seventy years ago. To be 
exact, it was on August 8, 1865, that 
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Samuel R. Calthrop of Roxbury, Mass., 
received U. S. patent No. 49,227 giving 
him the exclusive right for seventeen 
years to ‘make, use, or sell” a stream- 
line train. Calthrop treated the entire 
train, in his design, as an aerial ship. 
The nose or “prow” of his locomotive 
was shaped “like a shark’s head” be- 
cause the inventor found this contour 
offered least air resistance, both in 
moving forward and in turning curves. 
The rest of the train, which he called 
the ‘stern,’ was streamlined in the ap- 
proved manner of today. Flexible hoods 
bridged the gaps between cars, thus 
eliminating air pockets. All windows 
were flush with car walls. The bot- 
tom. as well as the top of his train 
was streamlined. 

Modern streamliners do not depart 


SHATTERPROOF GLASS 


The safety glass used on modern cars 
comes from an idea patented in 1906 





from the principles that Calthrop laid 
down three quarters of a century ago— 
in fact, the only real difference is that 
few, if any, present-day trains are 
streamlined as thoroughly! Calthrop 
wasn’t to blame if his idea didn’t take 
on at once. It took lightweight, airship- 
type alloys and Diesel motors to make 
high operating speeds economical for 
railroad trains, and bring out the ad- 
vantages of streamlining. 

Safety or shatterproof glass for au- 
tomobiles provides another example of 
an invention that preceded the demand 
for it. This material, consisting of two 
exterior sheets of glass and an inner 
transparent sheet of celluloid cement- 
ing them together, was patented in the 
United States away back in 1906. The 
inventor, John Crewe Wood of Swin- 
don, England, stated in his patent ap- 
plication that his invention was devised 
“to prevent injury to the occupants of 
motor cars through pieces of glass 
striking them, if by accident the win- 
dows be broken, the pieces of broken 
glass adhering to the interposed cellu- 
loid and not becoming detached.”’ Pres- 
ent-day production figures for safety 
glass show his idea was a splendid one. 
Why didn’t it take on at once? 

One simple fact provides ample rea- 
son. At the time of Wood’s invention, 
and for years following, open cars pre- 
dominated upon the road. It was not 
until 1925 that closed cars, for the first 
time, took the lead in sales. Today 
more than ninety-nine percent of all 
new automobiles are closed models, and 
safety glass has enjoyed a correspond- 
ing boom. 

Even when the demand arose for 
safety glass, however, other inventors 
had to supply a detail that Wood had 
omitted to perfect—a transparent ce- 
ment that would not become discolored, 
and that would make a secure bond 
with glass. A synthetic resin with the 
needed properties was finally produced 
by Carleton Ellis, noted chemist of 
Montclair, N. J. 

In this cycle of one inventor improv- 
ing upon the (Continued on page 118) 















Trotters coming around the turn 
into the homestretch in a race 
at a county fair in California 





MAKING CHAMPIONS 


in Harness-Horse Racing 


S THESE words are written, 
trained trotters and pacers are 
taking to the road. Billboards 
are announcing the initial 

races of the harness-horse' season. 
Workmen are grading and smoothing 
dirt ovals. Trainers are putting the fin- 
ishing touches on thoroughbreds for 
competition at county fairs, on the 
Grand Circuit, and at the larger meets 
Last year, nearly 20,000 horses com- 
peted in more than 700 meetings for 
prizes that totaled $5,000,000. The sport 
of horse-and-buggy days has returned 
to favor. 

During the next few months, hun- 
dreds of thousands of spectators, in all 
parts of the United States, will cheer 
themselves hoarse as drivers, riding 
featherweight sulkies, jockey into the 
turns and urge on their horses in neck- 
and-neck finishes on the straightaway. 
Only a small percent of them, however, 
will know the story of careful, scientific 
training which lies behind the track 
accomplishments of the thoroughbreds. 

Day after day, for months and years, 
experts have been perfecting the racing 
form of the different horses. With a 
hundred and one mechanical aids, they 
have defeated nature to develop gaits 
that win. In fact, the improved equip- 
ment which experimenters have placed 
at the disposal of trainers and drivers 

the scientifically designed sulkies, the 
balloon tires, the faster tracks, the im- 
proved harnesses and shoes, the in- 
genious protective devices—are given a 
large share of the credit for reviving 
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interest in this exciting, old-time sport. 
Last year, during the Grand Circuit 
races at Toledo, O., night events on a 


lighted track were 





HARNESS GAITS 


Padded hobbleskeep 
pacers from running. 
At the right, the left- 
hand horse is pacing, 
the other trotting 





meeting. The in- 


Thousands of peo- 
ple flocked out in 


ness the spectacle. 


wind at that time of day, and the better 
atmosphere enabled the horses to run 
faster. The idea promises to spread 
during the present season. 

Usually, a harness horse is two years 
old before it begins its racing career. 
By the time it is seven, it is slowing 
down and its days on the track are 
drawing to a close. A celebrated ex- 
ception to this rule was Goldsmith 
Maid, the queen of the trotters in the 
1860's and 70’s. She was unbroken un- 
til she was six years old, and she equaled 


By JOHN E. LODGE 
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To break a horse of the habit of run- 
ning sidewise, a side pole is fast- 
ened to one of the sulky's shafts 








A trotter wearing hobbles, knee pads, and other devices that help in teaching the horse to hold a gait, 


and protect it from injury. Mechanical aids play a large part in the arduous training that makes a winner 


the time of her fastest mile when she 
was nineteen! During her thirteen years 
on the track, she won 350 out of the 
426 heats she entered, and the total of 
her winnings remained a world’s record 
for more than half a century. A monu- 
ment has been placed over her grave 
near Trenton, N.J. 

Harness-horse racing dates back to 
1845. During the last decades of the 
Nineteenth Century, almost’ every 
American village had its trotters, and 
races were a feature of most Fourth of 
July programs. Now, the best horses 
come from large stables and breeding 
farms where specialists develop the 
ability of the animals by a long course 
of intensive training. 

Two types of horses—trotters and 
pacers—are used in harness racing. 
Their names come from the character- 
istic gait they use. The natural gait 
for a horse going at full speed is a run 
or gallop. Both front feet and both rear 
feet move together. In trotting, how- 


DRESSING UP 
A PACER 


Leather hobbles 
being put onto a 
pacer to help him 
hold his peculiar 
side-wheeling 
gait. Incircle,rub- 
ber boots guard 
hoofs from injury 
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ever, the forefoot on one side and the 
rear foot on the other move in unison. 
In pacing, or “side-wheeling,’’ the two 
feet on the same side move together. 

A few animals are double-gaited. 
They can either pace or 
trot. One of the greatest of 
these versatile horses is the 
black mare, Calumet Evelyn. 
At Lexington, Ky., she once 
paced two different miles in 
1:59. Four days later, she 
entered a race as a trotter 
and led the field to a 2:02 
victory. 





A leather-padded bit 


begins early. When the colt is only a 
few months old, a leather-covered ‘‘hu- 
mane” bit is placed in its mouth and 
left there for several hours a day. Later, 
when the mouth has been toughened, ¢ 
regulation steel bit is used. 
The second step is to leave 
a harness on the colt for 
a certain period each day 
while it isin its stall. Then 
comes teaching it to re- 
spond to reins. Two boys, 
holding long straps, walk 
on either side of the ani- 
mal to keep it from get- 


Both trotting and pacing for “breaking” colts ting out of control, while 
are artificial gaits produced the trainer follows behind 
by breeding and training. The best and guides it with reins. In two or 
harness horses, however, can cover a_ three weeks, the average colt is ready 


mile faster with their acquired gaits 
than they can at a full gallop. In the 
excitement of a close race, young ani- 
mals sometimes break into a run and 
so lose their chances of winning. A 
horse that breaks its gait while leading 
down the home stretch is said to “jump 
it off.” 

The work of developing a champion 


for the training cart. 

This is a _ sturdy, sixty-five-pound 
sulky designed to stand hard usage. In 
actual competition, a $225, thirty-pound 
racing sulky is used. For winter work, 
a jogging cart with wooden wheels and 
a bucket seat that permits the use of 
lap robes, is substituted for the train- 
ing cart. All these vehicles are designed 
so the shafts lift slightly instead of 
bearing down on the pulling horse. In 
the early days, light, four-wheeled 
wagons, carrying two men, were used 
in trotting races. Legend has it that 
the sulky got its name from a driver 
who introduced it because he was sulky 
and wanted to ride alone. 

As soon as actual track practice be- 
gins, faults in the footwork of the 
young trotter or pacer show up. Often- 
times, the animals hit their knees to- 
gether or strike their legs with their 
hoofs. Leg guards, knee pads, boots, 
and other equipment protect 
them during this period of their 
training and prevent serious 
injuries. 

Special hobbles help the ani- 
mals to keep their gaits during 
the early stages of their de- 
velopment. Small weights, run- 
ning from two to five ounces, 
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are attached to the fore hoofs to bal- 
ance up the feet and increase the length 
of the stride. Heavier shoes also are 
worn on the front feet. Grooves are 
sometimes placed in the shoes to aid 
the animals to grip the track, and some 
horses are shod with the steel placed 
over sponge-rubber pads that lessen the 
jar. The specialist who shoes a racing 
horse measures the length of the hoof 
with calipers before he begins work. 
Some horses require long toes to grip 
the track, others short ones to prevent 
tripping. Each animal has its own pe- 
culiarities in handling its feet, and these 
are studied continually by the trainers. 

A few horses never are cured of their 
defects. It was a horse of this kind, a 
brilliantly fast trotter with the danger- 
ous habit of crossing its legs when 
rounding a turn, that brought death to 
Edward F. (‘‘Pop’’) Geers, the greatest 
driver in trotting history. For fifty 
years, this veteran of the track aver- 
aged 100 races a season. He was one 
of the first to use the lightweight bicycle 
sulky and invented the strategy of let- 
ting another horse break the wind dur- 
ing the first part of a race. His inno- 
vations are given credit for clipping 
ten seconds from the trotting record 
for the mile. 

He was seventy-three years old when 
he started in a race against time at the 
Wheeling, W.Va., track. Coming out of 
the back stretch, the excited horse 
crossed its forelegs, tripped, and cata- 
pulted the sulky over its head, hurling 
Geers to death. 

Frequently, ropes of sheepskin, called 
shadow rolls, are placed across the nose 
of the horse to prevent its looking down 
at the track directly in front of it. 
High-strung racing animals sometimes 
try to jump over shadows or dark spots 
when they are running without the rolls. 
At the Goshen, N.Y., track, Bert Yetten 
was seriously injured when a pacer, 
competing without this equipment, tried 
to jump over a wet spot and tripped. 
Yetten was leading the field at the time 
and all the other contestants piled up 
in a struggling mass on top of him. 

The elevation of the head also is 
watched carefully during training. Most 
horses have their checkreins adjusted 
so their heads are well up. Calumet 
Denver, a noted trotter sold to Sweden 
for breeding purposes, always ran with 

































A scene in the traveling blacksmith shop at the Goshen, 
N.Y., track. At right, weights being attached to a trot- 
ter's front hoofs to balance them and lengthen the stride 







his head very high. If he got it down, 
he lost speed immediately. In contrast, 
there was Invader, a world’s champion 
three-year-old who took second in the 
Hambletonian Stakes in 1932. He al- 
ways made his best time when his head 
was low, stretched out almost straight 
in front of him. 

To break a horse of the habit of 
running with its head turned to one 
side, a piece of billiard cue is attached 
to the bridle so it holds the head from 
turning. Again, when horses get the 
habit of running with the body slightly 
sidewise instead of parallel to the direc- 
tion of travel, a side pole is fastened to 
the sulky shaft so it rubs against the 
animal if it gets out of line. Some of 
these poles are equipped with rollers to 
prevent injury to the animal’s skin. 

Individual horses use their tails dif- 
ferently during a race. Many drivers 
wind a length of bandage around the 
tail and sit on the end of the cloth strip 
to keep the hairs from striking them in 


the face. In the case of Linda Hanover, 
this was always impossible. Unless her 
tail was free, she couldn’t run. As soon 
as she was making top speed, her tail 
would start going around and around 
like a propeller. 

For a young horse in training, work 
begins about nine o’clock in the morn- 
ing, after a (Continued on page 123) 


































A SHADOW MIGHT 
LOSE A RACE 


This horse is wearing a 
shadow roll, designed 
to keep it from seeing 
shadows or dark spots 
on the track surface 
that might tempt it to 
jump and break its gait. 
In the picture at the 
left, one of the horses 
is using such a ring 


and has weighted hoofs 
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n ALPHABET of Safety 


By BERTON BRALEY 




























A is for AccipENTS, which, be apprised, 


You will avoid if you’re aptly advised. 


4 


B is for BRAKES and for BUMPERS; neglect 
Care of the former, the latter gets wrecked. 


C is for CAREFULNESS, CALM, and CoNTROL 





\ 
x Ceaselessly practiced wherever you roll, 
D is Decision, your lack of which serves 
To rasp other motorists’ tempers and nerves. 
\ E’s for Emercencies, which, we would hint to 
\ | You to get out of—by not getting into! 


F is for Facrs—let us quote you a case— 
Two cars cannot—safely—command the same space. 





G is for Guessinc that you can get by. 
(Also for GRAVEYARDS where bad GUESSERS lie.) 


ES H is for Horn and the Hoorine it makes 
; (Which won’t take the place of the motor—or brakes). 
| is for INTELLIGENCE—(if you have such 
And use it, you don’t need this Alphabet much). . 
O’s for Optntnc—the wisest of rules- 
a J is for JUGGERNAUT, i.e. your car That Orners who operate motors are fools! 
Unless you use JUDGMENT, wherever you are. ’ 
“4 P is for Patience with that kind of people 
Ey K is for KNowLepGE that two tons of steel (Maybe they think there are bats in your steeple!) 
< Is, roughly, the weight of your automobile. 
7 ©’s for the QuesTION about right of way 
3 L is the Locic which leads you, in turn, Let the guy have it. Why perish today : 
‘g Straight to the Lesson that drivers must learn; ed ; ; 
of R’s for Reacrions—both safer and quicker 


M (for Momentum) is rather a glum thing If you don’t make a copilot of liquor. 


When two tons of metal career into something! SUE poe ; 
ie S is for SIGNALS, the fellow behind 


—F als ial Med Nek diel aad _— 
N is for Nixcompoop, NUMBSKULL, and Nut, Must read your hands—for he can’t read your mind! 


2 Which “weavers” in traffic are nothing else but. cane 
z T is for Trucks as they rumble along, 


Remember, they always are right, though they’re wrong. 


id 0s 


U is for Uncrvous, Unvexep, UrsANE; 
A good attitude—but it’s tough to maintain! 





camel eh 





gree 





V is for ViruperaTIoN—be sure 
[he guy that you use it on’s smaller than you're! 






Degg 


W’s WarcHFULNess, absence of which 
Makes doctors and wrecking-car companies rich. 






X marks the spot where, on some future day, 


‘The “getter-away-with-it” won’t get away! 






Y—this means You, for whom all of this verse on 
The driving of cars is intended in person; 






SKETCHES 
BY 


HALPERT 







Z is for ZERo—or how much attention 
We may expect for these matters we mention! 
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Radio Repair Man Uses 
Patrol-Car System 





ITH combination send- 

ing and receiving sets 
installed in both his home and 
his car, a radio-repair expert 
of San Francisco, Calif., is al- 
ways available when customers 
call for service. When he is 
not at home to receive a phone 
call, his wife snaps a switch 
and relays the message to him 
as he is traveling from one job 
to another in his automobile. 
The transceiver in his auto- 
mobile, he claims, is one of the 
most compact ever constructed. 





Two-way radio set in repair man's home and, at upper The arrangement enables the 
right, the midget transceiver he takes with him in repair man to “cruise” from job 
his car to pick up service calls relayed by his wife to job without loss of time. 


Odd Underslung Pillow 
Checks Seasickness 


SUSPENDED on springs from » 
a metal frame, a novel pillow 
of porous rubber is said to 
aid in preventing seasickness. 
Absorbing the roll and pitch 
of the ship, the cushion keeps 
the head almost stationary 
and so reduces the disturb- 
ance in the inner ear which 
is commonly believed to cause 
the ailment. The pillows are 
now in regular use on Dutch 
passenger liners. They are 
also said to be effective in : 
preventing airsickness This swinging headrest is said to ward off seasickness 





WOODEN coat hangers 
serve as ribs for a novel 
boat constructed by an 
English inventor. With 
the metal hooks removed, 
the hangers were arranged 
in a row and braced with 
wooden supports. This 
frame was then covered 
with waterproof fabric. 


Attachments 
Give Manicure 
And Massage 


ATTACH MENTS just 
introduced for razors 
of the electric type 
allow the owner to 
use the device to 
massage his face or 
scalp, manicure his 
nails, or brush his 
teeth. The appli- 
ances, whicl are 
easily attached to 
the rotary shaft of 
the razor in place of the cutting mechanism, 
include a rubber cup for massaging the gums, 
a bristle brush for the teeth, and an emery 
file and felt buffer for grooming the nails. 


ce 
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World’s Largest File 
Has Traveling Desks 


CLERKS ride up and down on “elevator 
desks’”’ to consult the gigantic corre- 
spondence file of a Czechoslovakian in- 
surance organization. Said to be the 
largest in the world, the huge letter file 
consists of 3,000 drawers, each ten feet 
long, covering 4,000 square feet of wall 
space and extending sixteen feet up 
from the floor. Clerks press control 
levers to move their desks up, down, or 
sidewise until they reach the desired 
file drawer, which opens automatically. 





Clerks examining correspondence in the 
mammoth file of an insurance company 


Chemical Aids Dishwashing 


Soapy film left on dishes washed by 
ordinary methods is peeled off com- 
pletely if a chemical called sodium 
metaphosphate is added to the wash 
water, recent experiments indicate. Re- 
moval of the film not only improves the 
appearance, but rids dishes of germs. 


Electric-Razor Coat Hangers Form Ribs of Novel Boat 


Wooden coat hangers, 
braced together, make 
the frame of this odd 
cloth-covered craft 
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Although they 
look like pottery, 
the pitchers 
used in come- 
dies are rubber 
inflated with air 








HEN a movie comedian strikes 
\WV/ the villain with a pistol butt or 
an alligator grabs an actor by the leg, 
you are probably seeing rubber props 
shaped and painted to look like the real 
thing. Rubber weapons, cooking uten- 
sils, animals, handcuffs, and chains are 
among the “soft” props created by 
Charles N. Merralls, Los Angeles man- 


Motorized Bed 
for Invalids 
Adjusts Itself 


HOSPITAL patients who 
are partiallly paralyzed 
or too ill to move them- 
selves can shift their po- 
sition at will in a motor- 
ized bed invented by Dr. 
C. E. Sharp at Ohio 
State University. Mount- 
ed under the bed, an 
electric motor, controlled 
by a push button in the 
patient’s hand, drives an 
arrangement of gears 
and pulleys to raise, low- 
er, or tilt the spring and 
mattress into various po- 
sitions. Thus the patient 
can bring himself to a 
sitting posture or turn 
his body from side to 
side with no effort but 
that of pressing a but- 
ton. The bed is said to 
make its various move- 
ments smoothly and gen- 
tly, without jerking or 
otherwise paining a deli- 
cate invalid. Dr. Sharp 
spent two years in devel- 
oping this motorized bed. 








Rubber Guns and Spears Safeguard Movie Actors 


Few movie 
guns, hand- 
cuffs, and 
manacles are 
real, Soft 
models safe- 
guard actors 


ufacturer, for movie use. These devices 
are not used to deceive audiences, but 
to safeguard actors, in mob scenes and 
other dangerous sequences. On one oc- 
casion, Merralls produced the forward 
halves of eight alligators for a swamp 
scene; on another, he shipped 500 rub- 
ber-tipped spears to Africa so natives 
might ‘‘battle’’ each other realistically, 





By pressing push buttons, helpless patients can control this 
motorized bed to shift themselves into any position desired 

















In war scenes, soft-rubber grenades 
protect the "soldiers from injury 





in the scenes without endanger- 
ing themselves. 

In Merralls’ stock can be found 
almost any rubber item needed 
in pictures, from six-shooters to 
hand grenades. He has twenty- 
one types of revolvers and auto- 
matics, as well as_ blackened 
rubber chains for use in chain 
gang scenes. Even the pitchers 
on his shelves are made of rub- 
ber painted to resemble china. 
Inflated bladders cause them to 
bounce when dropped or struck against 
a man’s head. To produce the rubber 
alligators, workmen first carried a 
real ‘gator in its dormant state to the 
studio, where a plaster cast was made. 
The cast was then separated into ten 
sections. Aluminum molds were formed 
from which rubber-compound “alliga- 
tors” were fashioned. 


Portable Score Boards 
Used in Golf Tourney 


TRAVELING score boards, carried be- 
side the players, kept spectators in- 
formed of the standing of contestants 
at a golf tournament held recently at 
Aspinwall, Pa. The photograph below 
shows Denny Shute, winner of the con- 
test, at the right, and an attendant 
carrying the sign that bears the cham- 
pion’s name and his standing. 


Denny Shute, righ’, 
and the score board 
that bears his name 
and his golf score 














Pipelike Meter Gauges 
Enlargement Exposure 


A NEW instrument shaped like a to- 
bacco pipe determines the correct ex- 
posure for any negative in photographic 
enlarging. The ‘bowl’ is placed on the 
bottom of the lens of the enlarger after 
the negative has been put in place and 
the light within the enlarger switched 
on. Looking into the “stem,” the user 
sees a series of semi-transparent num- 
bers of varying opacity. The lowest 
number that can be read easily deter- 
mines the required exposure. 


Stabilizer Holds 
Car Straight 
After Blow-out 


DELIBERATELY shattering 
a tire by firing a shotgun 
at a front wheel of a speed 
ing automobile, demonstra- 
tors of a new steering sta- 


bilizing device recently dis- Driver raising hands from wheel as gun is fired 
to blow tire. At top, all tires flat after test 


played its ability to keep a 
car from suddenly swerving 


after a blow-out. Connected to a not to interfere with normal steer- 
car's steering mechanism, the unit ing, and the makers claim that it 
consists of a hydraulic cylinder provides positive protection against 


and piston that locks itself momen- accidents and smash-ups due to ' 
tarily when a sudden shock is_ tire blow-outs. The device also is a 
transmitted to it through the car _ said to eliminate “shimmy,” and to LE 


wheels. The safety device is said aid steering on rough roads. 
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TO RELIEVE traffic congestion around 
Chicago and make it easier for motor- 
ists to drive from Illinois to Indiana, a 
proposed double-decked superhighway 
would span the southern tip of Lake 
Michigan. Present plans call for a six- 


Map of proposed overwater highway 
out of Chicago. Inset shows lower 
deck for trucks, busses, and trains 








Highway To Snip Off End of Lake Michigan 


lane upper deck for pleasure cars and 


a four-lane lower deck for _ busses, 








Portable Fan Sucks Smoke 
from Burning Building 


POWERED by a small gasoline engine, a new 
portable smoke ejector recently tried out by 
New York City firemen is designed to clear a 
or room so that fire 
fighters may safely enter. The unit, sucking 
the fumes out through a long, flexible pipe, 
draws out 4,000 cubic feet of smoke a minute. 


smoke-filled 





Fan and flexible pipe used to clear buildings of smoke 
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trucks, and trains. Piers edging the 
landward side of the highway will pro- 
accommodations for 
ships and create a giant harbor. 


LAKE MICHIGAN 
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Orchard Tractor 
ls Streamlined 


To Spare Trees 


TRACTORS designed 
for use in California 
citrous orchards have 
been fitted with 
smooth outer shells 
of steel to cover ex- 
posed parts that 
otherwise might 
catch in low-hanging 
branches, and cause 
damage to trees or 
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Metal Plating Applied 
With Electric Brush 


METAL plating is applied with an elec- 
trified brush in a novel process just in- 
vented. Plugged into an electric outlet, 
the brush is dipped in a special plating 
solution and wiped over a surface as 
shown in the photograph above. Speedy 
in operation, the apparatus is handy 
for touching up worn spots, or for com- 
pletely plating small articles. 
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ripening fruit. This tractor's smooth shell lets it pass among trees 





Will ls Recorded Orally on Sound Film 


SOUND-RECORDING apparatus took the place of -paper 
and pen when Glen Gray, well-known orchestra leader, re- 
cently made his will. Seated before a microphone as seen 
in the photograph at the Jeft, Gray read the document drawn 
up by his lawyer, and his-words, together with the oral sig- 
natures spoken into the apparatus by three witnesses, were 
preserved on sound film, This is believed to be the first time 
that a will has been made in vocal form with film-recording 


apparatus. 


Tower Sprays Blanket of Fog To Save Crop 


TO PROTECT delicate crops from summer heat 
and winter cold, Arthur S. Martin, of Tujunga, 
Calif., devised the novel fog tower illustrated. 
The 100-foot steel column has atomizer jets at 
the top which spray a mist of tiny water par- 
ticles into the air to shield the fruit from a 
scorching sun, or to blanket the orchard in 
winter to help it retain its stored-up heat. 


Hearing Aid for the Deaf 
__ Is Worn Under Clothing 


TO PROVIDE an in- 
conspicuous hearing 
aid for the deaf, a 
new device is har- 
nessed to the back 
of the user under- 
neath his clothes. Of 
| the bone-conduction 
type, the apparatus 
transmits amplified 
| sound vibrations to 
| the spinal column, 
and the bone struc- 
ture conducts them 
| to the nerves of the 
_.__.} inner ear. A battery 
New bone-conduction ap- nd microphone com- 
paratus strapped in place plete the unit. 


Odd Rack Displays Mattresses 


Revolving rack for showing mattresses in a wholesale exhibit 


LOOKING like the paddle-wheel blades on an old- 
time river steamboat, mattresses are displayed effec- 
tively in a novel device used in a Chicago, IIL, 
exhibition of household wares. To conserve space 
and make it easy to show both top and bottom, the 
mattresses are fastened to metal frames that revolve 
around a central axis held off the floor by metal 
supports. The rack holds eight mattresses. 
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Pump in base of tower forces water 
through tiny jets to form a mist 
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Prof, Charles C. Weideman 
and four boys playing what 
is said to be the world's 
largest xylophone, made of 
wooden bars with cardboard 
mailing tubes as resonators 








USIC from 
turkey 






























Pt ei bones! Gay 
aE a tunes from 
> “ B glass, pieces of garden 

Y hose, and canceled 


bank checks! These 
G E O R G E are some of the mir- 
DACY 


acles wrought by Prof. 
Charles C. Weideman, 
of Ohio State Univer- 
sity at Columbus, with 
the hundred-odd home- 
built devices that make 
up one of the world’s 
strangest collections 
of musical instru- 
ments. 

Ever since the 
time when, as a 
boy of ten, he tuned 
the pickets of a 
fence in front of his 
home by cutting 
them to various 
lengths, and played 
melodies on them 
with mallets, Wei- 
deman has_ spent 
most of his spare 
time coaxing music 
out of unlikely ma- 
terials. One of his 


A piece of ordinary mailing tube, fitted 
with sliding pistons to vary its pitch, 
being played like a common slide whistie 
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COAXES TUNES FROM 
STRANGE MATERIALS 


first inventions, which he still plays on 
occasion, was a “‘mopaphone,” a curi- 
ous contraption that utilized a mop 
handle, a cigar box, a piece of wire, and 
a hair plucked from a horse’s tail. With 
the wire stretched taut over a bridge 
made of wood screws, a crude bow drew 
forth notes that radiated from a cigar- 
box sounding board. 

Later on, young Weideman pro- 
gressed to the ‘“kindletone,”’ so called 
because its main elements were scraps 
of kindling wood. Noticing that sticks 
of varying length produced different 
musical tones when struck together, the 
young musical inventor tuned a batch 
of them by sawing them up into differ- 
ent lengths until he had a range of 
three octaves. Then he laid them across 
tubes made from rolled newspapers, and 
played the instrument with homemade 
wooden mallets whose heads were 
swathed in twine. 

Weideman constructed a xylophone 
with resonators when he was a sopho- 
more in high school. It worked like a 
charm, but it was forgotten almost as 
soon as it was completed, for its maker 
conceived the “glassaphone,” another 
bizarre contrivance whose musical tones 
come from rows of jelly jars filled to 
varying levels with water. 

So it went. As soon as one musical 
device had been designed, built, and 
mastered, it was abandoned for some- 
thing new. Weideman still spends much 
of his time trying out new instruments 
and teaching a group of youngsters 
how to build and play them. In a work- 
shop provided by the College of Edu- 
cation at Ohio State University, the 
boys build ‘‘mopaphones,’” and xylo- 
phones of various types. One of the 
latter, called a “‘bugletone,’”’ has four 
sound bars shaped from blocks of ma- 
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Strips of plate glass, 
struck with padded 
mallets, produce music 
in this ''celestaphone" 


hogany and mounted in a wood frame 
over cardboard resonating tubes. Re- 
quiring only one mallet to play them, 
and limited to the four notes of the con- 
ventional bugle, these curious instru- 
ments are easy to master, but when 
played in concert, they produce an or- 
chestral effect like that of a complete 
bugle corps. 

Another popular instrument con- 
structed by the boys is the “rodario,” 
which produces music through the vi- 
bration of a row of eleven vertical birch 
rods anchored in holes drilled into a 
wooden base. Each of the eleven rods 
is three-eighths of an inch in diameter, 
but they vary in length from one to 
four feet. This odd tune maker is 
played by coating the fingers with rosin 
and stroking the rods. 

In following up his hobby, Weideman 
acts on the principle that any material 
that will vibrate can be made to produce 
music. No matter how remote from the 
realm of melody a substance may be, 
he invariably discovers a way to tune 
it and produce a harmonious instrument. 

Not long ago, for instance, he went 
on a hiking trip into the wilds of the 
Sierra Nevada mountains in California. 
There, far from any workshop, he 
lured melody from ordinary rocks. Col- 
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Weideman extracting music from a 
mop handle, a wire, and a cigar box 


lecting a batch of loose stones, 
he chipped and cut them 
against each other to assemble 
a crude “rockaphone” which 
he played with two small ham- 
mers for mallets. Later on, he 
played a set of tuned rocks be- 
fore an audience of 12,000 who 
had assembled for an annual 
pilgrimage to a mountain top 
in Utah. 

On another occasion, Weide- 












"Bugletones," odd four-note 
percussion instruments, give 
the effect of a bugle corps 













man happened to pluck a stalk of wild 
celery while on a picnic in California. No- 
ticing that the stalk was hollow, he took 
out a pocket knife and converted the cel- 
ery shoot into a one-octave flute by jab- 
bing a line of finger holes along its length 
and whittling one end into a simple mouth- 
piece. And last summer, while examining 
the construction work on the San Fran- 
cisco-Oakland Bay Bridge, he found a 
way to hammer a tune out of a row of 
drift pins, the eight-inch bolts that are 
used to line up rivet holes in sections of 
steel plate. 

Many of these odd instruments that 
Weideman builds would rate as little more 
than freaks were it not for the long train- 
ing, rare musical talent, and amazing 
manual dexterity of their maker. Such is 
the case, for instance, when he blows a 
tune on sections cut from an eld garden 
hose. Laying them on a table in the order 
of their respective pitch, he picks them up, 
blows them like whistles, and returns 
them to their correct places with lightning 
speed. The same combination of 
speed, dexterity, and perfect timing 
is necessary to play a trumpet-like 
wind instrument made out of can- 
celed bank checks, glued together to 
form paper (Continued on page 117) 




















































Another xylophone-type 
instrument that employs 
glass instead of wood | 
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A youngster learning to play the “rodario," in which 
wooden rods are stroked with rosin-coated fingers 
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A good Samaritan in 


uniform. Telegraph 
boys are adept at 
rescuing cats from 
high limbs of trees 









Taking children to 
and from. school, 







or to the movies, 
is a service that 
is jre itly Ippre- 


ciated by mothers 


The Telogtajph Boy 








JACK-OF-ALL-TRADES... 


NCE telegraph messengers spent all their time deliver- 

ing telegrams—but that was in the days when drug 

stores specialized in drugs, and cigar stores in tobacco. 
Today, you can call upon a messenger boy to perform any 
legitimate service, at a flat hourly fee. 

A telegraph messenger will take your children to the movies, 
walk your dog, rescue your pet cat from a high limb, mow your 
lawn, and hang your curtains. He will make a fourth at bridge, 
read to elderly or lonely people, or chat entertainingly about 
current events. If you have locked yourself out of your house, 
a messenger boy will climb through a window and let you in. 
He will shower a bridal couple with rice for you, when you are 
unable to attend a wedding. 

In one Pennsylvania city, a messenger responded to an urg- 
ent summons, to find the secretary to the mayor standing on 
top of her desk, frightened by a mouse. She would not descend 
until he had killed the animal and exhibited the remains. 








Elderly persons often 
call in messengers to 
talk or read to them. 
Mowing lawns is another 
very common assignment 

s, 
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Absent friends may have rice thrown for them at a wedding 
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Shopping for busy housewives, messengers match 
colors, check sizes, and judge quality with skill 


' > 


} 
"In at least one case, 
a messenger was called 
by a terrified secretary 
“treed” by a mouse. 
The lad pursued the 
animal and killed it 
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Doubling for the 
milkman. Moth- 
ers’ milk is deliv- 
ered to New York 
City hospitals 
from a_ central 
station in iced 
containers daily 
bytelegraph boys 


ik a 
ise gi 4 “= 
" Timid housewives need not venture 
onto ladders to hang their draperies 


oy 


Below, a sudden shortage of caddies 
ot the golf course is easily remedied 


"Canned" lectures, illustrated with a 
projector, are available on a wide range 
of subjects for school and business groups. 
A messenger boy sets up and operates the 
portable phonograph-projector apparatus 
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FAST CLIMB. As the pilot pulls back the 
stick, the vertical-speed indicator reports 
that the plane is rising 800 feet a minute. 
The air-speed indicator tells that the craft 
is going fast enough to avoid a stall. Note 
how the gyro-horizon shows the nose tipped up 
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TURN. Here the gyro-horizon, turn indicator, and 
air-speed indicator unite to paint a picture of a 
wide, graceful turn to the right at a 115-mile-an 
hour clip. The steel ball in the bank indicator as- 
sures the flyer that he is banking his ship at just 
the right angle required for the turn at this speed 
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CLIMBING TURN. § Spiraling 
good air speed, is the story told by the turn indi- 
indicator, and air-speed indi- 
shows the plane banking 
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upward to the right at 


cator, vertical-speed 


gently and the steel ball of the bank indicator, at 
center, proves again that the banking angle is correct 






EYES 


THIS 1S WHAT THE PILOT SEES 


Typical instrument panel in a small plane, 
showing the dials that tell a pilot what his 
plane is doing at any given moment. They 
are (1) magnetic compass; (2) air-speed in- 
dicator; (3) bank-and-turn indicators; (4) 
vertical-speed indicator; (5) clock regis- 
tering regular and elapsed time; (6) alti- 
meter; (7) directional gyro for turns and 
landing; (8) gyro-horizon, with artificial 
horizon that shows when the plane is tipped 
fore-and-aft or sidewise. The pictures below 
show the dials registering flight conditions 





LYING “blind” through fog and darkness, modern airmen de- 
pend upon their instruments for safe guidance to their desti- 
nation. Would you know how to read the dials? Study the 

pictures on these pages, and you will understand how a pilot flies 
his ship ‘‘on instruments.” When you have learned to piece to- 
gether the story that his indicators tell, you can almost see the 
plane performing each graceful maneuver. 

Even in clear weather, fiyers rely a great deal upon the instru- 
ments shown here; in a fog, the dials are indispensable. With the 
earth blotted from view, human senses cannot be depended upon to 
tell a pilot whether he is flying straight or turning. Therefore he 
“steers” the telltale needle of his turn indicator (3) with his feet, 
operating the pedal controls of the plane’s rudder to keep the needle 
at dead center, for a straightaway course. To stay on an even keel in 
forward flight, and to bank properly on a turn, he holds the steel ball 
of the bank indicator (lower part of dial 3) centered with sideward 
movements of his control stick. These motions regulate the angle of 
banking, through the plane’s ailerons. Fore-and-aft movements of 
the control stick, heading the plane up or down by working its “‘flip- 
pers,” or elevator, are reflected upon the gyro-horizon (8). This de- 
vice, which also shows the angle of banking, and the directional 
gyro (7), which supplements the magnetic compass (1), are among 
science’s latest contributions to the blind-flyer’s instrument panel. 














minute at 155 miles an hour 
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for BLIND-FLYERS 





STALL AND SPIN. “Watch out!" 
scream. The pilot tried to 





hour, 





the dials 
climb too 
steeply. Air speed is only fifty miles an 
not enough to support the plane, 
and the ship is falling 750 feet a minute 
with its nose up. The flyer is in for a 


tail spin, unless he can recover control 






















A student pilot going 
flying by his instruments. 


POOR TURN. Must be a novice, this fellow! The turn 
indicator shows the plane turning right, and the gyro- 
horizon that it is banking at the steep angle of forty- 
five degrees, though the air speed is only ninety miles 
an hour, The steel ball in the bank indicator is off cen- 
ter, and the vertical-speed dial reports side-slipping 










“under the hood" for practice in 
This training teaches him to 
read the dials instinctively and rely entirely on them 

















GLIDE FROM STALL. Here the 
Gut of bad spot. When his plane stalled, he 
eased the stick forward and put the ship into a 
glide to get back its flying speed. The dials indi- 
cate that he has checked his descent, picked up 
speed, and is once more flying along even keel 





pilot got himself 











LANDING. vetting close to the 
Sound,’ the altimeter reports, and 
the other instruments reveal all the 
sssentials of a perfect three-point 
anding. According to the gyro-hori- 
on, the ose is up and the wings 
sre hovicontal; the needle of the 
vertical speed indicator registers slow 
settling forward speed is properly 
chech as shown on the air-speed 
indicat». In a second, the wheels 
will touch the ground and, after a 
Pshort run, the pilot will taxi the ship 
to its hangar and climb out—with 
a gratdul look at the trusty dials that 
showed him the way to the airport 
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and liquid make-up. 






































Truly a "'mini- 
“S ature,'' this 
new camera 
fits in a vest 
pocket easily 


Tiny Miniature Camera 
Weighs Eight Ounces 


AS SMALL as an ordinary package of 
cigarettes, a miniature camera just in- 
troduced by an English manufacturer 
weighs less than eight ounces. Equipped 
with an F/3.5, wide-angle lens, the 
camera operates at shutter speeds as 
fast as 1/500 second, taking pictures 
that measure one by one and a hali 
inches. Built into the tiny unit are an 
exposure mieter, color filters, disappear- 
ing iens hood, and focusing screen. 
Glass plates, cut film packed in special 
daylight-loading envelopes, or roll-film 
can be used in the versatile camera. 









Hair Bleached or Dyed 
With Midget Spray Gun 


OPERATED by compressed air, a midget 
spray gun for beauty-shop use is said to dye 
or bleach hair in half the usual time. Col- 
oring material can be sprayed over a wide 
area or in a fine line by adjusting a nozzle 
control. With special attachments, the gun 
can be used for applying shampoos, oils, 


himself stopped. 


photograph, his 





members placed in the 
testing machine are 
subjected to stresses 
proportionate to those 
that will exist in the 
finished structure. The 
new device, it is said, 
eliminates many com- 
plicated calculations 
required by conven- 
tional testing methods, 





Blind workers assembling radios in a New York factory 





TO CHECK up on the politeness 
with which policemen deal with 
traffic violators, officials of De- 
catur, Ill., conceal a recording 
instrument in an automobile 
and send a driver out to get 
As a police- 
man makes out a summons at 
the car window, as shown in the 
remarks are 
picked up by a microphone on 
the inside of the car door and 
recorded on a wax cylinder by 
a machine concealed in the back 
of the automobile. 
conversation is reproduced in 
the presence of the mayor, chief 
of police, and other officials. 


Machine Tests Models of Steel Structures 


BEFORE construction work is start- 
ed on a bridge or large building, an 
ingenious apparatus designed by a 
New York engineer checks up on the 
strength of the steel structural mem- 
bers called for in the plans. Scale 
models of girders and 





Later, the 














Left, a traffic officer's remarks being 
recorded by a concealed instrument. 
Above, officials checking conversation 


A scale model of 
a girder in the 
testing machine 


reénforcing 





Blind Woxkers 
Make Radios 
In Odd Factory 


ALL operations\ in 
the manufacture of 
radio receivers in a 
New York factory’ 
are conducted by 
persons who are to- 
tally blind. Working 
solely by touch, the 
men match the speed 
of normal workers, 
and are said to make 
fewer mistakes. Lach 
division of the fac- 
tory is supervised by 
an inspector having 
normal sight. 
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laboratories ever constructed has 
just been completed in Pittsburgh, Pa., 
as the new headquarters of the Mellon 
Institute for Industrial Research. The 
impressive building, five of whose nine 
stories are under ground, contains ad- 
ministrative offices, fireproof vaults for 
storage of scientific data, insulated 
rooms for maintaining constant temp- 
erature and humidity, and numerous 
separate laboratories for research into 
such varied industrial products as coal, 
cosmetics, glass, paper, steel, and cot- 
ton. Novel outlet units, connected to a 
central supply system, provide hot, cold, 
and distilled water, steam, gas, com- 
pressed air, and electric current. 


C)"\5 of the best-equipped scientific 


Outdoor Photo Enlarger 
Gets Light from Sun 


DESIGNED for use by campers, ex- 
plorers, and amateur photographers, 
a compact outfit recently introduced 
into this country makes it possible to 
produce enlargements from miniature- 
camera negatives without the use of a 
darkroom or electric lights. A magni- 
fying lens at the top of the enlarging 
box concentrates sunlight on the nega- 
tive in such a way that the picture on 
the film is thrown on a special “print- 
ing-out paper” that requires no develop- 
er. It need only be taken from the en- 
larger, placed in a fixing bath, and dried. 





Compact enlarging outfit set up for use 
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Left, interior of a 
vault in which re- 
searchdataarekept 


At the right is 


low, drawing 
steam from 
an outlet unit 


uses Huge Research Laboratory 


the Mellon In- - : we 3 
stitute's new rr at FG 
home in Pitts- ctor} 
burgh, Pa. Be- 
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Shadows cast by lights show limits of driver's sight 


Mixing Scale Keeps Paint Formulas Secret 


TO GUARD secret 
formulas, a_ paint 
manufacturing con- 
cern in Chicago, IIl., 
uses a Weighing scale 
that tells employees 
how much of an in- 
gredient to put into 
a mix without re- 
vealing its weight. 
Following a chart, 
workers pour in an 
ingredient until a 
scale dial points to 
a certain number, 
which bears no re- 
lation to weight. The 
actual weight is au- 
tomatically stamped 
on a tape locked in 
a metal box. 






































ELECTRIC lamps serve as robot 
eyes for engineers in tests of the 
driving visibility of an automo- 
bile of popular make. Mounted 
on a stand behind the steering 
wheel, in the position where a 
motorist’s eyes would normally 
be, the bulbs cast shadows of 
windshield pillars and other 
parts of the car body on a semi- 
circular wall. The shadow areas 
thus indicate the “blind spots’”’ 
that cut down the driver’s range 
of vision. 
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Figures on the dial of this scale do not reveal weight of ingredients 
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Novel Farm Machine 
Checks Soil Erosion 


CASTING the soil up in terraces to break 
the flow of water over sloping ground, a 
new farm machine helps to check erosion. 
Earth loosened by a short plow is caught 
by whirling blades which throw it to one 
side against a metal disk, and it falls to 
the ground to form a shallow ridge. «The 
machine will form ten miles of continuous Blades are re- 
terraces in an hour. moved through 

a slot at top 















~ TRACTOR MOTOR DRIVES 
POWER TAKE-OFF — 
FOR SOIL THROWER 







AUTO-TYPE TRANSMISSION A >< —— ROLLING DISK 
-- CONTROLS DISTANCE THAT mm STOPS FLYING EARTH 
g SOIL IS THROWN ed TO BUILD UP 
Sir th ‘ 
tit) a A RIDGE 
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ADJUSTABLE 
EXTENSION SHAFT 
FOR RIDGING 
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ADJUSTABLE WHEELS 
REGULATE DEPTH 
OF FURROW AND 

TILT OF MACHINE 























7 Has Spring Feed 
. ae | . i 4.4 tAZOR blades are conven- 


iently stored in a new mold- 
ed-plastic holder. A_ coiled a 
spring presses a stack of new 2) 
blades toward the top, where 4 
they are easily removed. Used 


PLOW FEEDS EARTH — 
T OIL THROWER 


a 
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‘ This machine piles up ridges at 


: \T HIGH SPEED, : ; 
TH AS FAR he the sete of tea tilles on hour blades are slipped into a re- 
i FE HE RIGH to combat erosion of the soil ceptacle in the base. 


Miniature Jungle Scenes Made as Hobby 
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MAKING lifelike jungle 
scenes in miniature is the in- 
teresting hobby of Dr. George 
Childs of Brookiyn, N. Y. 
Over tiny wire frames, he 
molds plaster-of-Paris animals 
and birds, coloring them with 
diminutive paint brushes. Re- 
alistic jungle surroundings are 
made from bits of tissue pa- 


















per, celluloid, and_ thread. 
Most of the jungle exhibits 
are less than two inches long. 








An image transmitted by television and projected on a 
screen. The lower picture shows the projecting apparatus 


"Gun" Projects Television Images 


CALLED an “electron gun,’ an experimental de- 
vice recently demonstrated is designed to project 
enlarged television images on a conventional mo- 
tion-picture screen. Operating on the principle of the 
cathode-ray tube now used in television, the appara- 
tus is fitted with a special optical system which 
enlarges the image 2,600 times without loss of 
brilliancy or detail. The new projector, it is hoped, 
Dr. George Childs, of Brooklyn, N.Y., engaged in his hobby of making diminutive will provide an efficient means of exhibiting large 
birds and animals. The inset shows one of his creations ready for its glass cover television pictures in homes as well as theaters. 
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Above, members try out a new turn- 
table shown under construction at right 


N AN abandoned railway station at 
Pelham Manor, N.Y., model-railroad 
enthusiasts of Westchester County spend 
their spare time building miniature 
track and rolling stock while real 
trains roar past on the rails outside. 
The club’s elaborate track layout is 
housed in what formerly was the main 
waiting room of the station, while 
lathes, drill presses, and other tools are 
operated in a shop that occupies the 





Spark Plug Has Magnet 
For Intensifying Arc 


EQUIPPED with a built-in, battery- 
operated electromagnet, an automobile 
spark plug just invented is said to pro- 
duce an arc of far greater intensity 
than that of conventional types. A 
strong magnetic field set up around the 
gap “draws” the spark from the elec- 
trodes and spreads it into circular form, 
the inventor claims, thus forcing it to 
occur under practically any conditions 
of cylinder pressure. 


Invisible Laundry Marks 


LAUNDRY marks made by a recently 
patented process are said to be invisible 
under ordinary light. A laundry using 
the new system stamps garments with 
a chemical solution whose marks show 
only under ultra-violet rays. 
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old express office. 


Model locomotives 
and cars are made by hand to a scale of 
a quarter inch to the foot, one forty- 


Abandoned Station Is Club House for Model Railroaders 


This old station sees new life 
as model railroaders meet in it 


eighth the size of real rail- 
road equipment, and the track 
consists of tiny steel rails 
fastened to wooden crossties 
with diminutive spikes. When 
completed, the miniature rail- 
road will be fully landscaped 
with realistic rivers and 
mountains, and will boast a 
full equipment of signals, 
bridges, turntables, switches, 
and other accessories. Club members 
are all adults, many of them being 
business and professional men. 


Synthetic Vitamin Crystals Made in Factory 


CLIMAXING twenty-seven years of ex- 
perimenting by Dr. R. R. Williams, well- 
known research chemist, vitamin B,; is 
now being produced synthetically in 
laboratories at Rahway, N.J. Because 
the vitamin is present in certain foods 
only, and in very 
small quantities, 
the discovery of a 
reasonably priced 
chemical substitute 
is expected to prove 
of great medical 
value. The synthet- 
ic substance may 
be added to flour, 
in which vitamin 
B, is now largely 
destroyed by the 
milling process, to 
aid in the preven- 








Greatly enlarged crys- 
tals of the vitamin 











tion of certain types of nervous disor- 
ders, in much the same manner as io- 
dine is added to salt to prevent simple 
goiter. The chemical is so potent that 
several doses can be obtained from a 
piece the size of a pinhead. 
































Part of the apparatus used in manufacturing synthetic vitamins 
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Passengers from a_ folding-boat 
train "shooting the rapids." At the 
left, carrying the collapsible craft 


These people are interested in rail- 
roads, so they rode a special excur- 
sion that took them to train yards 
where they could examine the rolling 
stock and equipment to heart's content 
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Every week-end, trainloads of enthusiasts 
leave the cities to enjoy their favorite 
recreations with the railroads as sponsors 

























PEEDING out from metropolitan 

centers all over the country, spe- 

cial trains on a dozen railroads 

are carrying hordes of city-dwel- 
lers into the open country to “ride their 
hobbies” for a day or a week-end. Sum- 
mer counterparts of the ski trains that 
are now a familiar sight to winter trav- 
elers, the ‘hobby specials” mark a new 
and startling development in railroad- 
ing. Hikers, fishermen, cyclists, ama- 
teur photographers, and other hobby- 
ists are responding in droves to the 
lure of fast express specials and low 
excursion rates. 

From Buffalo, N. Y., ardent fishing 
fans ride a “salt-water special’”’ to the 
coast of New Jersey for a taste of deep- 
sea fishing. New York City anglers set 
their alarm clocks for five in the morn- 
ing to make the ‘“‘fishermen’s special,”’ 
a crack limited train that whisks them 
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out to the weakfish, sea-bass, and tuna 
waters off the tip of Long Island. On 
the way home, their catch keeps fresh 
in a baggage car equipped with individu- 
al icing compartments. 

Racks crammed with bicycles fill the 
baggage cars that accompany trainloads 
of cyclists to shaded lanes and winding 
roads far from the noise and congestion 
of city traffic. You don’t even need to 
own a bicycle, for wheels can be rented 
by the day for a modest fee. 

This year, for the first time, boating 
enthusiasts rode a ‘“‘folding-boat flyer”’ to 
the whirling rapids of the Housatonic 
River in Connecticut. A cross between 
a kayak and a canoe, the folding boat 
has lightweight wooden frames that are 
easily joined together with metal fittings 
to form a sturdy hull, which is then 
slipped into a covering made of seven- 
ply rubberized cloth. Local farmers 
stared in amazement as the sportsmen 
assembled their craft and launched them 
in the river’s swirling currents. After an 
eighteen-mile run, the boats were 
beached, folded, and stacked aboard the 
train, which had come downstream to 











































pick up the voyagers. What a picture! 
For the huge army of camera fans, one rail- Camera fans "'shoot- 
road recently ran a “photographers’ special.”’ ing” the track from 


the rear car of a 
train that was run 
for photographers 


Amateur photographers, armed with every- 
thing from simple box cameras to the most 
elaborate precision-built outfits, snapped land- 


scapes and railroad rolling stock to their Happy anglers re- 
heart’s content. turning to the city 

Railroads by no means forget the thousands after a day of sport 
of fans whose hobby is the railroads them- “where the fishing 


is good."" The day's 
catch is on ice in the 
baggage car ahead 


selves. From Philadelphia, Los Angeles, New 
York, Boston, Montreal, and other cities, rail- 
road boosters travel on special trains to loco- 
motive factories, repair shops, roundhouses, 
and power stations, where they swarm over 
locomotives, yank whistle cords, ring bells, 
and demand from railroad guides the answers 
to detailed questions about engine construc- 
tion, operation, and maintenance. 

Most curious of all these trains, however, is 
the “lonely-hearts special’ that runs out of 
New York City on Christmas Day. The pas- 
sengers, most of whom are strangers far from 
their homes and “all alone in the big city,” 
flock aboard and get acquainted with each 
other, while the iron road plays the role of 
Santa Claus and the train speeds along to a 
picturesque village where an _ old-fashioned 
Christmas dinner is waiting at a homelike inn. 























Quiet country roads like this are 
the goal of the bicycle trains. You 
can either bring your own bike 
or rent one. At the left, wheels are 
being unloaded from the baggage 
car in preparation for the day's run 
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Emmett Dalton, world's 
champion jumping frog, 
with his proud owner 
after setting a mark 
of over thirteen feet 















Jumping Frog Sets New Record 


BY A leap of thirteen feet, five inches, a prize frog set a 
new world’s record at a novel frog-jumping contest recently 
held in Angels Camp, California, in commemoration of Mark 
Twain's famous story of “The Celebrated Jumping Frog of 
Calaveras County.” Named Emmett Dalton, the bounding 
amphibian is shown in the photograph above with his owner, 
W. G. Daniels 



















Instrument Gauges 






Car Acceleration 
and Braking Speed 










ATTACHED to the steer- 
ing column, a new auto- 
mobile instrument regis- 
ters the acceleration or 
slowing down of a car in 
terms of the number of 
feet to the second. In- 
cased in a bullet-shaped, 
streamline shell, the meter 
is designed to aid motor- 


Experimental safety lanes in a California highway. The upper pic- 
ture shows raised, diagonal arrows and squares of rough gravel. In 
the lower view, the lane is a continuous, arched strip of gravel 




























Safety Lanes Warn Motorists 


DESIGNED to warn reckless motorists who do not stay in i 
line, novel types of safety isles are being tested by Cali- 
fornia highway engineers. In one type of lane, a raised 
ists and mechanics in strip of oiled gravel stretching down the center of the road 
checking the operating and is purposely made rough so that motorists will avoid driv- 
braking efficiency of a New ecceleretion meter etfeched te ing over it. Other experimental lanes include raised diag- 
car. the steering post of an automobile onal arrows and rough lateral strips that jar the car. 





Airplane Gets X-Ray Examination 
“Wy hg ita tk — AVIATION experts recently uti- 
hy arr i lized a new portable X-ray machine 
ws — a _ to locate possible structural de- 
fects in the huge transport plane 
in which Amelia Earhart, world- 
famous woman flyer, recently 
crashed at Honolulu, Hawaii, while 
on an attempted flight around the 
world. Rays developed by the ap- 
paratus were said to be strong 
enough to penetrate eighteen inches 
of solid aluminum and reveal motor 


or framework flaws as small as ° ete ° 
one millionth of an inch. More than Simplified Self-Timer 
1,000 X-ray snapshots were re- Aids Camera Fans 


quired to complete the examination. 


























TO MAKE it easy for camera fans to 
take pictures of themselves, an inex- 
pensive midget self-timer just put on 
the market can be quickly attached 
to any folding camera. In use, a plunger 
on the tiny device is pushed in and the 
timer is screwed into the camera’s ca- 
ble-release socket. After about half a 
minute, which gives the photographer 
time to get into the picture, the mech- 
anism releases the plunger and snaps 
Plane undergoing X-ray tests, and some of the connecting rods as photographed in this way the shutter. 
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View from a liner's bridge, showing the tri- 
colored signal that guides ships into dock 


“Traffic Lights’’ on Pier 
Guide Ship to Berth 


“TRAFFIC lights’ guide the move- 
ments of giant transatlantic liners 
when they dock at a new pier in New 
York City. To berth the ship with its 
freight and passenger ports lined up 
with the openings in the pier, the cap- 
tain watches a three-color signal oper- 
ated from the dock. Red means “go 
astern,” green, ‘go forward,” while a 
yellow light is blinked once for each 
foot the ship is to be moved. In depart- 
ing, a red light warns river traffic that 
the big ship is about to leave, and a 
yellow signal tells the captain when 
it is safe to move the vessel out into 
the river. 


A member of the docking crew operating 
the switch that controls the "traffic signal” 
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OUTBOARD 
MOTOR 
REVERSIGLE COVER 
CARRIES CLEAT AND 
UNIVERSAL JOINT ON 
OPPOSITE SIDES 


AIR-TIGHT 
CHAMBER 
PROVIDES 
BUOYANCY 


Cut-away drawing of the 
novel motor-driven surf- 
board. Detached, the mo- 
tor unit will drive a boat 


SKIMMING over the water at high 
speed, a recently patented surfboard 
is powered by an outboard motor to 
bring the thrills of wave riding to 
inland waters. The motor is carried 
in a buoyant prow at the front of 
the thin surfboard, and pulls it for- 
ward, instead of pushing. Steering 











POWER UNIT DETACHED AND 
USED FOR PROPELLING BOAT 


Outboard Motor Drives Novel Surfboard 





RIDER OPERATES ————__, 
RUDDER BAR 
WITH FEET 





PADS COVER 
JOINTS 











JOINT PERMITS 
UNBOLTING POWER UNIT 
FOR SEPARATE USE 


TILLER AND 
UNIVERSAL COUPLING 
ENABLE USER TO 
STEER BOAT 








ee 


is accomplished by means of a foot- 
operated rudder at the stern, while 
a pontoon at each side prevents ac- 
cidental upsets. The buoyant power 
unit can be removed from the surf- 
board and used to drive any small 
boat or canoe, as shown in the lower 
drawing. 








Portable Drawing Kit 
Fits In Brief Case 


A MINIATURE drafting machine 
now available to engineers and 
artists is small enough to be 
carried in a brief case. Like the 
larger units used in commercial 
drafting rooms, the drawing aid 
provides a graduated L-square 
for making vertical and hori- 
zontal lines. Attached to the 
drawing board by means of 
metal arms that keep it always 
true, the square pivots on a pro- 
tractor head for drawing angles. 





Six drawing instruments are combined in this unit 


Huge Vacuum Cups Hold Ladders on Car Roof 


LADDERS and other equipment are 
carried on top of an automobile without 
danger of scratching the finish by a 
new vacuum-cup device. Four large 
rubber vacuum cups support the rack 





and are connected by means of a rub- 
ber hose to the intake manifold on the 
car’s motor to obtain the necessary 
suction for holding the carrier in place 
while the car is in motion. 








Left, the vacuum carrier as it 
looks with ladders on the rack. 
Above, connections to motor 
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Earth Put On Scales in New Tests 
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Left, a technician 
using a telescope 
to read delicate 
instruments 
housed in the in- 


sulated 


steel 


building that is 


pictured above 


OW much does the earth weigh? From several previous 
on measurements, Dr. Paul R. Heyl of the National Bureau 
of Standards puts the figure at 6,576,000,000,000,000,000,000 
tons, but he suspects that this staggering value may be a 
shade too high. Now he seeks a closer approximation by meas- 
uring the force of gravity with a special platinum pendulum 
swinging in a vacuum chamber. The instrument, so sensitive 
that it is thrown out of balance when anyone approaches it, 
must be observed through a telescope from a point eighteen 
feet away. A small heat-insulated building keeps the sur- 
roundings at the required constant temperature for the tests. 


. : ea 2 f 
Metal rings slide along wires to guide sightless athletes as they run 


“i 


Alarm System 
Listens" 


for Robbers 


VAULTs in the new U.S. 
Mint at San Francisco, 
Calif., are protected by 
one of the most elaborate 
alarm systems ever in- 
stalled. When the vaults 
are locked, sound detec- 
tors react to any disturb- 
the 
Which automat 
ically notify and 
military authorities by 
short-wave radio, snap on 
brilliant floodlights, ring 
alarms, and spray tear 


gas from concealed jets. 


ance to set oft 
alarms 


police 
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Automatic control board of the alarm system for vaults in new U.S. mint 


In this apparatus, a horizontal pendulum helps in weighing the earth 


Blind Runners 
Follow Wires 


In Novel Race 


BLIND runners now race 
in track meets with the aid 
of chest-high wires strung 
between the running lanes 
from posts back of the 
start and finish lines. Each 
contestant grasps a metal 
ring which slides along the 
wire, as shown in the pho- 
tograph at the left. Thus 
the sightless racers can ef- 
fectively guide themselves 
and avoid the danger of 
running off the track or 
colliding with one another. 


Skidproof Shoes 


for Yachtsmen 
HUNDREDS of tiny zigzag cuts 
on the gum-rubber sole of a 
new shoe designed for yachts- 
men are said to make it skid- 


proof even on wet, slippery 
decks. Slight pressure on the 
sole opens the cuts to create 
suction and provide a squeegee 
action that prevents slipping. 


Clock Won't Stop 
for Earthquakes 


REGULATED by a tuning fork 
instead of by an ordinary es- 
capement, an earthquakeproof 
clock developed at the Seismo- 
logical Laboratory of the Car- 
negie Institution in Pasadena, 
Calif., will continue to run 
during earth tremors, to time 
seismographic records. 
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Mirrors 
light from lamp 
onto the signs 
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Mirrors Light 
Street Signs 


BECAUSE street signs in 
Buffalo, N.Y., were not 
clearly visible at night, 
rectangular mirrors have 
been installed above them. 
Rays from the lamp globes 
are reflected onto’ the 
street designations. 












Smoke Traces Dummy Bomb 


WEIGHTED with sand and water, dummy bombs 
used for target practice by U. S. Army airplane 
pilots are now charged with chemical smoke Car- 
When a bomb is released, smoke trails 
from its tail as it hurtles to earth, enabling the 
pilot and official observers to check the path of 
its flight. The weight of the sand and water causes 
the projectile to leave a conspicuous mark at the 
spot where it lands so the accuracy with which 
the bombs were dropped may be checked. 


A ground crew placing bottles of smoke-producing chemicals in dummy aerial bombs 





Mechanical Breath Smeller 
Gives Test for Alcohol 


AN AUTOMATIC smelling apparatus that de- 
tects and measures the strength of the alco- 
holic odor on a person’s breath has just been 
invented by Dr. R. N. Harger, University of 
Indiana chemist. Since the strength of the 
odor is said to give an indication of the 
amount of alcohol in the breather’s system, 
the device, shown above, may be used by 
police in establishing proof of intoxication. 


China's Huge Iron Lion Explained 


THREE times as tall as 
the average man, the co- 
lossal statue of a lion 
shown in the photograph 
at the right is believed 
to be the largest iron 
casting ever made. All in 
one piece, the iron fig- 
ure was erected in China 
almost ten centuries ago, 
500 years before iron 
casting was developed in 
Europe. According to a 
study made by Prof. 
Thomas T. Read of Co- 
lumbia University, New 
York City, the lion was 
made in much the same 
way aS a modern con- 
crete building—by erect- 
ing molds or forms, and 
casting it in sections. 
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Views of interior and ex- 
terior of the new caboose. 
Note bay windows at sides 





a 





hina 984 years ago 


This huge figure of a lion was cast in 


New-Style Caboose Has Bay Windows 


INSTEAD of the familiar “dog house,’’ or 
cupola, a new type of freight-train caboose 
recently put into service on a western rail- 
road has a bay window on either side, from 
which trainmen can look along the length of 
the train while 
sitting in comfort- 


able coach-type 
seats. The new 
cars are covered 
with aluminum 
paint to reflect 
the heat of the 
sun, and are fit- 
ted with benches 
that also can 





as com- 
couches. 









serve 
fortable 
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MAKING A NEST 
The final step in 
the construction of 
an artificial nest— 
binding the edges 
of the glass plates 
with tape. The 


drawing below sug 





gests dimensions 








With a hand lens 
used as shown at 
the left, sturdy 
citizens of an 
artificial ant 
nest can be ob- 
served at their 
work and in the 
fascinating de- 
tails of ant life 





In the close-up 
at the right, a 
carpenter ant is 
seen tugging at 
the body of a 
horsefly. If he 
finds it too much 
of a load, he may 
send out an SOS 
to get some help 


WHAT | LEARNED 


Spying 
on 


ANTS 


HE most marvelous atom in the 
world, except the human brain.” 
That's what Charles Darwin said 
of ants. ‘‘Brainless automatons,” 
answered Bethe, the German scien- 
tist. ‘Go to the ant, thou sluggard,”’ 
commanded Solomon. ‘His vaunted in- 
dustry is nothing but busybodyness,”’ 
scoffed Mark Twain. 

Whatever the ant is, he is not as 
human as his behavior would lead us 
to believe. Some otherwise reliable ob- 
servers have not blushed to tell fanci- 
ful tales about ants marching in regu- 
lar platoon formations, obeying ant 
generals and captains. The wonderful 
things that ants really do accomplish, 
the human intellect tries to explain as 
ant intelligence comparable to ours 
the idea being that ants couldn't be 
such smart little people if they weren't 
like you and me! 

But the truth about ants is more 
startling than the fiction. Tropical ants 












A queen ant (with wings) and 
a worker holding a conference 
by touching their antenne 


do go on irresistible marches, and roll 
themselves into great balls at night; 
others sow, cultivate, and harvest cer- 
tain fungi in regular mushroom cellars. 
The vaunted ‘queens’ are actually 
prisoners, scarcely more than egg-lay- 
ing machines. Actually, ants have 
something like a communistic ‘“totali- 
tarian state,’’ and the penalties they 
pay for it in the loss of individual initi- 
ative are thought-provoking. 

I wanted to see some of this for my- 
self, and so did my little boys. Ant 
houses, or glass observation nests, can 
be bought now ready-made from many 
dealers. However, since I didn’t know 
where to get one, and probably wouldn't 
have had the price anyway, I made one 
for myself. 

It was easy and cheap. At the hard- 
ware store I had two sheets of thin 
glass cut, measuring twelve by eight- 
een inches. Three narrow strips of 
glass, about a quarter of an inch thick, 
were laid flat to separate the larger 
sheets along three sides, leaving one 
short side without a glass wall. Then I 
passed adhesive tape around the sides 
and folded it over the top and bottom 
to bind all together, closing it over the 
open side iast of all. This end of the 
tape can then be peeled back to fill the 
nest with sand, and later to let the ants 
in and out, or to add food or water. 

I filled the nest only half full of sand 
and placed my ant house flat on a table, 
the legs of which I set in shallow sauc- 
ers of water. 

Now to catch the victims! Medium- 
sized species are best. My little boys 
trudged out with me, holding a bag 
ready. Into this I swiftly shoveled 
every bit of an ant nest I could get 
up in a few deep spadings. Excitedly 
the children clenched the neck of the 
bag shut and we took it home, laid it 
on the table, and then cut it open and 
spread the sand out thin so it would 
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dry. The disgruntled little citizens 
stormed around a while, but finally en- 
tered the artificial nest because it was 
damp (ants soon die in dry earth) and 
dark, as I wisely kept the top covered 
with black cloth. Ants hate sunlight, 
so the dark cloth should stay on all 
the time the creatures aren’t actually 
being spied upon. When sealed, the 
nest may be moved about. 

My first venture wasn’t a complete 
success, because I had not secured the 
queen and her offspring. Without them, 
ants see no point in existence, and their 
habits become desultory; many even 
die without apparent cause when their 
occupation is gone. So I went back and 
carefully dug up the queen, which I 
knew by her enormous size as com- 
pared with the others. I also got a lot 
of winged drones, or male consorts, and 
plenty of ant eggs (or what are so 
called; they are really pupal cases, cor- 
responding to the chrysalis stage of 
butterflies). Ant larve are tiny grubs, 
and the true ant eggs are little pearl- 
like specks. I secured some represent- 
ing all stages and, playing Santa Claus, 
made my household colony wildly happy 
by dumping all these delights out of 
my second sack. 


By DONALD CULROSS PEATTIE 


Ants keep "cows." At the left 
is seen a herd of aphids, or 
plant lice, being driven to 
pasture. When stroked, they 
yield drops of sweet liquid 


When playing the all-seeing eye to 
ant civilization, most people look for 
two phenomena that are, actually, out 
of the ordinary in normal ant history. 
These are, first, the slave-making ten- 
dencies of a few rather rare species, 
and second, the sensational combats 
between enemy species. It is true that 
the worst enemies of ants are ants, as 
men are the most dangerous foes of 
men, but international scraps are much 
less frequent than desperate competi- 
tion between ants of the same kind. 
Only certain very predatory species 
invade one another’s nest much. Most 
ants: prefer a peaceful existence, and 
though you can play Nero in your 
homemade Colosseum and force fierce 
gladiatorial combats on your guests, the 
result is as confusing as it is destruc- 
tive to your own labors. 

The normal life of an ant nest is 
more fascinating than any bloodthirsty 
battle scenes. Watch your sturdy lit- 
tle citizens fall to and excavate streets 
and tunnels, storerooms, _ sanitary 
“tanks,” royal chambers for the queen, 
and nurseries for their children. See 
how they care for their young, literal- 
ly “touch” one another for a bit of 
food, cere- (Continued on page 120) 










Sand is poured into the nest through the 
open edge, as seen at left. Below, captur- 
ing prospective residents by scooping up 
natural ant nests into a large paper bag 







































When ants are turned loose on atable, saucers 
of water under the legs will prevent escapes 





















Through the Glass Walls of 
a Homemade Artificial Nest, 
the Author Saw for Himself 


Some of the Strange Doings 













An experiment in ant communication.- The nest is placed on one table and food on another, 


in a Lively Insect Village with a paper bridge between. An ant is crossing the bridge to the nest to report her find 


63 





AUGUST, 1937 





Stainless-steel 
boat built for 
exploration in 
Alaskan waters 







New Echo Altitude Finder 
Makes Blind-Flying Safer 





Stainless-Steel Boat Braves Arctic Ice 


MADE entirely of stainless steel, parture for an expedition to Alas- 
a motor launch built for Arctic ex- kan waters. Its owners expect it 
ploration is desigsned for rough use’ to be safer and require less atten- 
in ice-clogged seas. Believed to be’ tion from the standpoint of main- 
the first of its kind ever built, the tainence than the conventional 
all-metal boat was recently tested wooden boats previously used for 
off Seattle, Wash., prior to its de- work of this kind. 


Alarm Clock Turns Hose On or Off 


UTILIZING an ordinary alarm 
clock, a new device automat- 
ically turns a lawn sprinkler 
or garden hose on or off at any 








Inventor with model of improved acoustic altimeter 


REGISTERING height above the ground instead 
of altitude above sea level, acoustic altimeters 


predetermined time. The alarm 
mechanism of the clock re- 
leases a spring-operated lever 
which turns the valve to the 
desired position. A simple ad- 
justment made by means of a 


may soon be available as safety equipment 
for airplanes. This type of instrument, which 
operates by measuring the time required for 
sound waves to travel to the earth and return, 
has hitherto been impractical for use in 
heavier-than-air craft. In the improved model, 


being perfected by Lieut. Leo P. Delsasso, 
U.S.N.R., calculations are eliminated by re- 
cording the elevation directly on a dial. 


thumb screw sets the device 
for turning on or off, as the 
case may be. 





Clock releases lever to open or close valve 


Giant Backgammon Set Used Outdoors 


BACKGAMMON enthusiasts play cloth is spread on the ground as a play- 
the game on a large scale with ing “board,” and the contestants move 


a novel outdoor set just intro- counters with long wooden poles ac- 
duced for use at beaches and cording to the numbers appearing on 
other resorts. A huge, marked giant dice. 
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Eyeglasses Are Unbreakable 
EYEGLASS lenses which can be struck with a ) : ermine 


hammer without breaking are now being manu- nt / or 
factured in Los Angeles, Calif. Made of ; Ba ee?” 5 7B 
¢ Zz ( ( a A“ ~. “¥ 


synthetic resin that is said to be forty percent ‘ 
) yy eo a ee 4 


lighter than glass and twenty-five percent more 
— aw . 
ee 










transparent, the lenses are not ground but are 
pressed out with dies. The unbreakable 
“glasses” cost about the same as the ordinary 
kind now in general use. 
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Un-Natural History cus Yaces 


SPEAR- NOSED 
BAT 





BATS’ FACES 
SHOW MORE HIDEOUS 
VARIATIONS THAN DO 
THOSE OF ANY OTHER 
CREATURES! THERE ARE 
SPEAR-NOSED BATS, 
LONG-EARED BATS WITH 
EXTRA MEMBRANES 
IN THEIR EARS TO 
AMPLIFY SOUND, 
MOG-FACED BATS, 
NOSE-LEAVED BATS, 
AND MANY OTHER 
MONSTROSITIES! 































PICTURE A 
RAT-SIZE ANIMAL WITH 
HUGE GOGGLE EYES---LONG 
ANKLE BONES THAT MAKE 
IT SEEM TO BE WALKING ON 
STILTS -- SKELETON FEET 
WITH ADHESIVE DISKS AT 
THE ENDS OF THE. TCES--- 
AND A LONG HAIRLESS TAIL 
WITH A TUFT AT THE END--- 















NATURALISTS CANNOT EXPLAIN THE 
STARTLING DIFFERENCE BETWEEN THE EYES 



















AND YOU HAVE THE OF ZOO LIONS AND THOSE OF WILD LIONS/ 
TARSIER OF MALAYA, THE MENAGERIE ANIMAL'S DARK, SLEEPY- 
ONE OF THE RAREST AND LOOKING BROWN EYES CONTRAST STRANGELY 
MOST ASTOUNDING OF WITH THE BRILLIANT YELLOW ORBS OF JUNGLE 
ANIMALS! NEVER, SO FAR BEASTS! CAPTIVE LIONS ALSO HAVE MUCH 
AS 1S KNOWN, HAS ONE FINER MANES THAN THEIR WILD BROTHERS, 
BEEN EXHIBITED IN BUT THAT 1S ACCOUNTED FOR BY THE COLD, 












EUROPE OR AMERICA! 

















DAMP CLIMATE OF NORTHERN COUNTRIES! J 





HERE IS A 
CURIOUS 
LITTLE BIRD 
THAT SLEEPS 
WHILE HANGING, 





RBATLIKE, 

FROM TREE 

: ONE O a STICK INSECT, SHOOTING! 
OTH CLAWS. 

IT 1S THE ODD Pye eat e 


HANGING PARROT, 
SOME TWENTY SPECIES 
OF WHICH RANGE THROUGH SOME OF THE GIANT STICK INSECTS ARE 
' THE MALAYAN REGION! THE BIG GUNS OF THE INSECT WORLD! THE 


: FEMALE HAS A GUNLIKE APPARATUS AT THE 
REAR END. OF HER BODY, WITH WHICH SHE 
SHOOTS HER EGGS FOR A LONG DISTANCE/ 
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Crime-Detection Stunts 








Applying the 
iodine color 
test for starch 


HE body of Silas Mercer was 
found sprawled on the floor of his 
bakery, near a machine used for 
mixing bread dough. His clothing 
had been torn and pulled out of place, 
indicating a struggle. Sam Bolton, a 
former boss of the bakery machine 
shop, was suspected of the crime. He 
and Mercer had had a violent quarrel 
two days before, when Mercer fired him. 
3ut Bolton had an air-tight alibi. His 
landlady testified that she had seen him 
enter his room on the evening preced- 
ing the crime, and that he hadn't left 
until the police came to take him to 
headquarters for questioning. Yet Bol- 
ton was confronted with such damning 
evidence that he finally confessed, and 
explained how he had slipped out the 
window, climbed down a rain spout to 
get to the bakery, and then climbed 
back in again after. he had killed 
Mercer. 

The things that convicted Bolton 
were a few innocent-looking grains of 
wheat starch—-and a microscope. When 
the police found the body, and saw that 
there had been a struggle, they immedi- 
ately reasoned that the killer must have 
picked up some flour on his clothing. 
Flour contains much starch, so the 
logical thing to look for was a collec- 
tion of starch grains. They found them 
when they had Bolton at headquarters, 
on the legs of a pair of pants he had 
left in his room. The department mi- 
croscopist had examined the dust from 
the pants in polarized light, and had 
seen the characteristic pattern of light 
produced by each grain; he also had 
applied the iodine test which produces 
a blue color in starch. To answer the 
objection that Bolton might have picked 
up the starch grains while he was em- 
ployed in the bakery, the microscopist 
found similar starch grains on the sur- 
face of the spout the killer had used 
for a stairway. 

This relatively simple case illustrates 
one of the numerous ways in which the 
microscope can be used in solving 
crimes and in unraveling other mys- 
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Starch cells from a bean, as seen by 
the microscope in the analysis of food 


teries. The amateur mi- 
croscopist may never be 
called upon to help ‘‘crack”’ 
a murder case with his 
magic lenses, but that need 
not stop him from having 
a lot of fun in becoming 
acquainted with some of 


and use it for studying bullet 
markings, firing-pin impres- 
sions, typed characters, and 


Microscope and 
the methods employed by __jilyminator fit- 


present-day sleuths. Al- ted with polar- 
ready you have seen how the _ izing disks for 
amateur can make an inex- examining 
pensive comparison microscope stances by po- 
larized light. 
Right, starch 
identi- 
) , , fied by crosses 
other things that might be in- under this kind 


volved in criminal investiga- of illumination 


grains 






























sub- 











RDINARY household textile 
O dyes, available at drug and de- 
| partment stores, often can be used 
effectively as stains for microscope 
specimens. Determining the ways in 
which you can use them will provide 
an interesting and inexpensive re- 
search problem. Bright blues, reds, 
and greens generally give the best 
results; try mixing them together in 
different ways to produce various 
kinds of stains. One _ interesting 
project is to concoct a dye that will 
color cotton fibers but not silk, thus 





MICROSCOPE STAINS | 





Pith cells in a lilac stem that. 
was stained blue with a common 
textile dye. Left, mixing dye 


TEXTILE DYES 


as 


allowing you to test a “silk’’ cloth 
you suspect of being part cotton. 





In most cases, the directions on 
the package will recommend that | 
the dyes be used boiling hot, but | 
this may be disastrous for delicate | 
specimens such as thin sections of | 
plant stem. However, dissolving the 
dyes in water will make solutions 
that are effective for many staining | 
operations. Leave the specimen in 
the dye mixture until it has ab- 
sorbed a deep color, and then rinse 
in water before drying and mount- 
ing in balsam. Many of the dyes also 
can be dissolved in alcohol or dioxan. 
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you can duplicate many of 
the tests that are employed 


to solve baffling mysteries 


By 


MORTON C. WALLING 


tion (P.S.M., April ’37, p. 68). While an 
ordinary microscope is unsuitable for 
such work as this, its owner still can 
delve extensively into microscopic 
sleuthing. 

Among the easy investigations that 
he can pursue with his instrument are 
the identification of blood by examina- 
tion of cells, inspection of blood crys- 
tals, study of vegetable tissues and 
fibers such as might be involved in the 
analysis of stomach contents, identifi- 
cation of hairs, examination of indus- 
trial dusts and metal chips, and study 
of paper and textile fibers. 

The starch episode already described 
is an example of how an industrial dust 
might be involved in the solving of a 
mystery. When a crime is committed 
where such dust exists, and particles of 
the same dust are found on the bodies 
or possessions of persons who could not 
have picked it up unless they had been 
at the scene of the crime, the evidence 
is extremely strong. The microscope 
plays its part by magnifying the dust 
particles so that they can be identified 
by their form or by their reaction to 
various tests. Starch, a common dust, 
turns blue when treated with a weak so- 
lution of tincture of iodine. Even a half 
dozen grains under the microscope are 
more than enough to make the iodine 
test positive. Further checking can be 
done by examining the starch grains by 
polarized light, under which each will 
appear marked by acharacteristic cross. 

A yegg drilling a hole in a safe can- 
not help collecting some of the minute 


A specimen of food under 
the microscope. Note the 
springlike duct walls, typ- 
ical of certain vegetable 
tissues. At the right, a 
bit of food is being pulled 
apart preparatory to exam- 
ining it for characteristic 
fibers and other features 
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with Your Microscope 


With your own magic lenses, 













A professional 
comparison mi- 
croscope in use. 
The photograph 
above shows how 
it compares a 
typewritten char- 
acter with the 
same letter as 
made on a known 
machine, by join- 
ing parts of both 
in a split image 






At the upper left are 
cross sections of hu- 
: ; man hairs. At upper 
particles of steel on right, a blond human 


his clothing. Police gir, highly magni- 


can go over a SsuS- fied. Right, mounting 
pect’s clothing with a hair in a special 
an electromagnet medium for testing 


and gather frag- 

ments for comparison with other 
steel chips found at the scene of 
the crime. Although the com- 
parison microscope is useful for 
this, much can be done with an 
ordinary instrument. 

If a murderer sharpens a knife 
or ax on a grinding wheel, it may 
be possible to link little globules or 
chips of (Continued on page 122) 


























































Steel particles from a grinding 
wheel, picked up as above, may 
give valuable clews. The glob- 
ules seen magnified at the left 
were formed by the cooling of 
glowing sparks of molten metal 





























WIRE-BOTTOM PIE PAN. Designed to give a 
complete circulation of quick, dry heat, the pie 
pan shown below has a closely woven wire bot- 
tom set into its metal frame. The novel utensil 
is said to insure even baking and to turn out 
pies that have crisp, brown bottom crusts 





FOLDING FAN 
Fitted with an eight- 
inch propeller-type 
blade, the folding elec- 
tric fan below can be 
hung or stood any- 
where. When suspend- 
ed in an epen window, 
as at the left, it serves 
to remove cooking 
odors from the kitchen 






TWO-LAYER MATTRESS. Spring and 
padding are entirely separate in the 
mattress illustrated above. The light- 
weight pad can be turned easily to fluff 
it up. One side of the spring section 
is heat-insulated, making special ad- 
justment possible for hot or cold weather 


















MUSICAL LAMP. The happy smile of 
the baby in the picture below is pro- 
duced by the tinkling notes of a music 
box concealed in the stand of the lamp 
that sits beside his crib in the nursery 













CLOTHES DAMPENERS, Screwed on 
a standard fruit jar containing water, 
the device at the left is run across 
clothes. The sprinkler below 
has an elevated container 
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HANDY DRIER. A versatile new clothes 
drier can be clamped onto an open oven door, 
the top of a table, or the back of a chair. 
It also will stand upright, or hang on a wall 
as indicated by the circle in the picture 


























INSET ROASTER. A novel feature 
of a new electric range is a ten- 
quart porcelain-enameled roaster 
set into the top. It is said to be 
suitable for all roasting and bak- 
ing operations, and also for stewing 






DOG-FEEDING MATS like the one pictured 
below enable pets to enjoy their meals on the 
kitchen floor without soiling the linoleum. 
Made of cork, the mats present a rough sur- 
face to keep dishes from being pushed about 
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Collect bits of soil from various parts of your garden and mix them 


By RAYMOND B. WAILES 


OW is your garden growing? 

if the plants appear sickly or 

underdeveloped, a_ horticultur- 

ist would look first for injuri- 
ous insects. Then he would examine 
the soil to see whether it is the type 
that the plants need. 

Perhaps the earth should be a little 
more acid, or alkaline. Possibly it 
needs more of certain plant foods such 
as phosphorus or nitrogen—for all 
kinds of house and garden plants, as 
well as shrubs, trees, and farm crops, 
have their own favorite kinds of soil. 
Plants die and crops fail, all too often, 
because the grower does not know 
their soil needs, or because no means 
of testing the soil is at hand. 

However, any amateur chemist can 
readily test the soil of his own garden. 
Only the simplest of chemical equip- 
ment is required. Just one special pre- 
caution need be taken. Test tubes, test- 
ing plates, measuring devices, and even 
tne experimenter’s hands must be 
scrupulously clean—in the chemical, as 
well as the ordinary, sense of the word. 
Every trace of scouring powder or soap 
used in washing up your home-labora- 
tory ware, for example, must be care- 
fully rinsed away; otherwise the na- 
tural alkalinity of these substances 
would ruin the deli- 
cate test that de- 
termines whether 
soil is acid or alka 


THIS SIMPLE 


line 

You might imag- [ 
ine that a_ simple j ae) 
way to test the acid- J >’ <6 
ity or alkalinity of / Amn 
the earth from your | LZ | 
garden would be to 7 ee 
break a moist lump [ SOIL 
of it in two, press i 
strips of blue and 


red litmus paper be- 
tween the halves, and 
observe the final col- 


Place ahalf teaspoon- 
ful of the earth in a 
test tube and add a 


or of the test strips. small amount of water 
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Put Your Garden 


»--- EASY EXPERIMENTS 


This will not work, 
however, as litmus 
is not nearly sen- 
sitive enough for 
soil testing. 

The “indicator” 
or testing material 
that will serve your 
purpose is a _ so- 
lution, in water, of 
a dye commonly 
spoken of as ‘“‘brom 
thymol blue.” If you 
like tongue-twist- 
ers, you can call it 
by its full chemical 
name, “dibromo- 
thymolsulphon- 
phthalein.”’ You can 
obtain the small 
quantity of the dye that you will need, 
in dry form, from any well-stocked 
dealer in chemicals or microscope sup- 
plies. Take a tenth of a gram of the 
test chemical and dissolve it in about 
200 cubic centimeters (nearly a drink- 
ing glass full) of water, meanwhile 
heating the water gently—say, to sixty 
degrees centigrade (140 degrees Fah- 
renheit). Then dilute the solution with 
more water to a total volume of about 


330 cubic centimeters. Tap water may 


TEST READILY REVEALS THE 


FILTER ~ AF ¥| 





a | a — = J 


After shaking the con- 
tents of the test tube 


Now add one drop of 
“one-to-three" acetic 


acid (one partglacial for half a minute 
to three parts water) filter into a beaker 


To prove that soil 
sium, let a solution 





readily absorbs potas- 
of potassium chloride 


or potassium carbonate seep through soil 
The liquid that comes 
any of the potassium 


in this apparatus. 
out contains hardly 





Traps for insects are 
made by spreading a 
poisonous mixture’ in 
jar lids and bottle caps 


PRESENCE OF 


PR, (RI 
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Vs feny ari 


PHOSPHORUS 





| TEST 

| SOLUTION 
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|4 
Sa ees ae eee 
Put a piece of sheet 
or lump tin in a lit- 
tle of the filtrate 
and add test solution 
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If a blue color ap- 
pears in the liquid, 
the soil contains the 
desirable phosphorus 
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SHOW CHARACTER OF SOIL 


be used if necessary; to insure ac- 
curacy, however, it is always preferable 
to use distilled water in making up 
reagents, or test solutions. 

Brom-thymol-blue solution responds 
to an alkali, even in small amounts, by 
turning blue. When the dye solution is 
made neutral—neither acid nor alkaline 

it takes on a dark-green hue. In the 
presence of an acid, it turns yellow or 
orange, according to the degree of 
acidity. 

For soil testing, the solution should 
be neutral or dark-green. Therefore, 
the yellow solution you obtain from the 
solid dye must be neutralized with 
clear, filtered limewater (calcium hy- 
droxide solution). A few drops should 
be sufficient. Don’t attempt to judge 
the color of the brom-thymol-blue so- 
lution by looking at a bottleful or beak- 
erful; pour a sample of it into a test 
tube, and hold the tube between your 
eyes and the light. If you have added 
too much limewater, the liquid will be 
blue. A drop or so of extremely dilute 








acid (taken from a solution, say, of 
one drop of strong sulphuric acid in 
300 cubic centimeters of water) may 
then be added to the entire batch of 
dye solution to bring back the cor- 
rect color. If you use too much acid 
and the solution becomes yellow, add 
limewater again, and so on, until 
you finally obtain the dark-green 
color that you want. 





Keep the test solution, if pos- 
sible, in a bottle made of the 
kind of glass used in transparent 
oven ware. Ordinary glass is 
slightly alkaline and may turn it 
blue; however, its color may al- 
ways be corrected immediately 
before use, as just described. 

To test the soil in any garden 
or field with your solution, col- 
lect bits of earth here and there 
and mix them thoroughly to ob- 
tain a _ representative sample. 
Then place a -pinch of the soil 
upon a glazed white porce- 
lain plate, a bathroom tile, or 
an artist’s slab. Add enough 
of the neutral test solution to 
the soil to make it watery. 
Also place a few drops of the 
solution elsewhere on_ the 
plate, for comparison and to 
make sure it has the proper 
dark-green color. After half 
a minute, carefully tilt the 
plate, allowing the liquid to 


















The solution used for testing the acidity of your soil also will tell you whether 


the water in your indoor aquarium is acid or alkaline. It should be faintly acid 





The dye solution used in testing soil for acidity 
or alkalinity should be made neutral by adding 
limewater or a weak acid solution, as needed, un- 
til it takes on the characteristic dark-green hue 
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TESTING THE SOIL FOR ACIDITY 


Place a pinch of the soil on a bathroom 
tile and add enough of the test solution to ; 
make it watery. After half a minute, drain DB or lime—they will surely die. The 
off the liquid and observe the telltale color — soil may be replaced with earth 


a —_ with applications of ammonium 


Fractions of a gram 
of a chemical can 
be measured by 
dividing a larger, 
spread-out amount 

























drain from the soil and flow across it. 
If this solution is now yellow or 
orange, the soil is acid. If the drained 
liquid is blue, the soil is alkaline. 
Gardening books will supply the 
rest of the information you need 
the soil requirements of various 
plants. Azaleas, rhododendrons, 
mountain laurel, and _ broadleaf 
evergreens, for example, prefer an 
acid soil. If they are planted in a 
soil that is alkaline—say, one con- 
taining limestone, building plaster, 












from the woods, or may be treated 


sulphate, aluminum sulphate, tan- 
nic acid, or flowers of sulphur, to put the 
plants in their proper environment. 

Your brom-thymol-blue solution will also 
come in handy for testing the water of your 
outdoor lily pool and your indoor aquarium. 
This water should be faintly acid, if your fish 
are to thrive. To a ten-cubic-centimeter sam- 
ple of pool or aquarium water, add half a 
cubic centimeter of the dark-green soil-testing 
solution. If the liquid turns blue, then it is 
alkaline, and the contents of the entire aqua- 
rium snould be acidified with a drop or two of 
very dilute muriatic or sulphuric acid. Repeat 
your test after you have done this. If the sam- 
ple now turns yellow or orange, it is definitely 
acid—-in fact, too much so. Aquarium water 
of the correct acidity should give an in-be- 
tween, greenish-yellow color with your test so- 
lution. If the dark-green color of the reagent 
undergoes no change whatever, the water is 
neutral; it will sup- (Continued on page 124) 
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NOVEL TESTS OF 


Scientific Laws 






Apparent Position of 
a Reflected Image 


BY MEANS of the stunt illustrated 
above, you can locate the apparent posi- 
tion of a reflected image and demonstrate 
a law of optics. Place a lighted candle in 
front of a sheet of glass and have a 
friend move an unlighted candle behind 
the glass until it coincides with the re- 
flected image. The unlighted candle then 
will appear lighted and will be just as far 
behind the glass as the flame is in front. 


Burning Matches Prove 
Matter Indestructible 


SUSPEND several matches from a wire 
in a tightly corked flask, their heads 
touching the glass, and hang the flask 
on an improvised balance as shown be- 
low, with the beam held level by a 
weight at the other end. Ignite the 
matches by gently heating the glass. 
The balance remains level, showing 
that the gases and ashes produced weigh 
the same as the original matches. 


VIRTUAL IMAGE CAUSES 
REAR CANDLE TO APPEAR « 


LIGHTED ee 
! 


Test Shows That Rays of Light are Invisible 





You're Wrong! An Electric Fan 
Doesn't Cool the Air sol 


thé 

WHEN you sit in the refreshing breeze of an elec- ot] 
tric fan, do you think that the fan cools the air? wi 
Hold an ordinary thermometer in the breeze, and th 
you will find that the temperature is not lowered. te: 
But if you put a piece of wet cotton around the as 
bulb, the temperature will drop quickly and stay be 


down until the water has evaporated. Cooling by 
fans depends on evaporation of skin moisture. 


Simple Apparatus Demonstrates ‘ 
That Soil Contains Life 7 


PouR limewater (slaked lime dis- ; 
solved in water) into two glass jugs, : 
and in one of them hang a cloth bag 
containing a little fresh soil. Connect 
the bottles with a glass tube, as at left, 
with some colored water in the middle 
as an indicator. After a few days, the 
liquid in the bottle containing the soil 
will have turned milky-white and the 
indicator will have moved toward that 
bottle, because soil bacteria produce 
carbon dioxide and use up oxygen. 












») 


A RAY of light is invisible 
except when you look direct- 
ly toward the source. To prove 
it, blacken the inside of a 
cardboard box and, in a dark- 
ened room, arrange tubes and 
a lamp to direct light through 
it as shown at the right. If 

the air is free of 
dust, you will see 
nothing in the box. 
To show that light 
is passing through, 
puff smoke or dust 
into the box and the 
beam will immedi- 
ately shine out. 
What you see, how- 
ever, is not the 
original beam, but 
the reflection and 
‘ refraction of it by 
particles of matter 
floating in the air. 
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Novel Way to Coil Solder 
Makes Handling Easier 


WHEN making soldered connections, 
the nuisance of a dangling coil of wire 
solder can be eliminated by wrapping 
the solder around a half-inch dowel or 
other rod of similar diameter. Slip the 
wire off the form, and push the free end 
through the coils, as shown. The ma- 
terial thus forms its own handle, and 
as the end melts off, more solder can 
be pulled out.—E. H. 







‘a 
New "B" Battery Is Smaller 
Than Hash-Light Cell 


WEIGHING less than two ounces, a 


new forty-five-volt ‘“B” battery that is 
actualiy smaller than a common flash- 
light cell has been introduced for ap- 
plication 


in portable circuits where 
weight and size are im- 
portant. Despite its size, 
the unit is long-lived. 






Anordinary dry cell dwarfs 
the midget 'B" battery 
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eas for Radio Fans 


New Tube Increases Power of Ultra-Short Wave Sets 


















DESIGNED for use on the 
ultra-short wave lengths be- 
low ten meters, a new trans- 
mitting tube of the acorn 
type provides a remarkably 
high power output for its 
size. Measuring only two and 
a half inches in diameter, the 
midget unit is expected to 
increase greatly the range 
of transmitters constructed 
for use on the extremely high 
frequencies, as well as for 
experiments in television. 


Power Unit Runs Two-Volt Sets 
On Six-Volt Battery Current 


ae FOR use with the popular two-volt bat- 
co tery 
unit draws its current from an ordinary 
six-volt storage battery. 


radios, a newly introduced power 
The device is 
said to provide economical op- 
eration on farms and in other 
places where house current is 


not available 








Miniature Dynamic Speaker 


Fits in Palm of Hand 


ONLY three inches in diameter, a 
novel loudspeaker unit now available to 
amateurs takes up a minimum of space 
in portables and other compact receiv- 
ers. The speaker is available in either 
dynamic or magnetic form, and also 
can be used as a microphone. 


Left, this new acorn-type tube is two and a half inches 


in diameter. Above it is shown in use on a transmitter 
















Volume control opened to show resistance 


Dime-Size Volume Control 
Takes Up Little Room 


FOR compact receivers, where space 
is at a premium, a tiny volume control, 
no bigger than a dime, will appeal to 
amateur radio constructors. Working on 
the conventional carbon-resistance prin- 
ciple, the new, eleven sixteenths-inch 
diameter rheostat is available in a 
number of ratings, and can be used 
for either a volume regulator or as a 
tone control. 





The new rheostat beside one of normal size 
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When Your Radio 
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This cagelike antenna was 
made by soldering wires to 
copper hoops. Right, an- 
tenna lead-in with water- 
proof porcelain insulator 


FY YOU plan to use a radio receiver 
on your sailboat or motor boat this 
summer, there are certain precau- 
tions that must be observed if it is 
to give unfailing reception. Incorrect- 
ly installed or not specially prepared 
for its life on the briny, it will develop 
all sorts of troubles, and may even 
cause serious damage to the boat. 

First of all, a marine radio receiver 
should be sturdily built and highly sen- 
sitive if it is to give all-around satis- 
faction. The high sensitivity is desir- 
able because, on most boats, it is not 
possible to use an antenna long enough 
to permit a receiver of low or moder- 
ate sensitivity to perform well. 

To protect the various condensers 
and resistors from excessive moisture, 
the receiver should not be placed too 
close to the upper deck nor too near 
the bilge. If near the deck, it is likely 
to be subjected to extreme heating at 
times, and cooling at others, which re- 
sults in the condensation of moisture 
on the cabinet, coils, and other parts. 
If too near the bilge, similar conden- 
sation may occur. The best position is 
near the center of the boat, preferably 
on a bulkhead about at its midpoint. 
Wood cabinets, it has been found, give 
less trouble from condensation than 
those made of metal. 

Perhaps the biggest bugaboo of any 
Seagoing radio installation is electroly- 
sis—-the creation of a destructive elec- 
tric current by the action of salt water 
on metals. It is difficult to keep salt- 
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laden moisture out of the re- 
ceiver cabinet, so the vulner- 
able parts must be protected 
against it. 

Transformers are _ frequent 
sources of trouble unless they 
are properly protected. Salt 
spray may set up electrolysis in 
transformers that have galva- 
nized-iron frames, the electro- 
lytic action taking place between 
the iron and the zinc 
coating and resulting 
in the eating away of 
both. Sometimes the 
iron core and copper 
windings, in combina- 
tion with the salt wa- 
ter, form an electro- 
lytic cell which, in a 
short time, causes the 
complete failure of the 
transformer. 

The remedy for such 
transformer trouble is 
to seal the units so 
that they are moisture- 


tight. If the transformer already has 
been treated with insulating varnish or 
paraffin, inspect it carefully. The pro- 
tective coating may merely form a Shell, 
and not penetrate to the center of the 
winding. Because the hollow shell 
serves only to hold moisture in contact 


Using a Receiver on a Sailboat or Motor Boat 
Calls for Special Preparation and Installation, 
Both of Which Are Described in This Article 


By WALTER E. BURTON 


with the metal, such protection is worse 
than none at all. In such cases, the 
windings and core should be completely 
saturated with varnish or wax. 

In treating an uncoated intermediate- 
frequency transformer, for example, 
dip it in paraffin and connect first the 
primary and then the secondary across 
a 221,-volt or a 45-volt “B” battery, 
leaving the windings shorted until they 
become hot, but not hot enough to dam- 
age the insulation. A little experiment- 
ing will make it easy to judge the de- 
gree of heating required. This warm- 
ing of the windings causes the paraffin 
in the outer layers to penetrate to the 
innermost turn. The transformer finally 
is dipped again in a hot paraffin bath, 
to complete the sealing. Audio trans- 
formers can be treated in the same way, 
care being taken not to burn out the 
windings. 

One of the main troubles that develop 
in boat receivers is caused by corrosion 
at the terminals of transformers and 
other parts where soldered connections 
are used. This occurs even when silver 
solder is employed. About the best 
remedy is to protect all joints with 
waterproof paint or other material, or 
to use welded connections. 

Another common trouble that can be 
traced to salt water is the jamming of 
a loudspeaker, caused by an accumula- 





The receiver should be specially prepared for service afloat before being installed on the boat 
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rigged from the mast. 
receiver mounted near the center of the 


tion of rust between the tiny voice coil 
and armature. This corrosion comes 
from the armature, and can be prevent- 
ed by carefully coating the metal with 
lacquer thin enough to provide ample 
coil clearance. 

Corrosion also can be blamed for the 
short life of brass contacts, such as 
switch points and switch blades. The 
best protection is to silver-plate the 
areas where contact is made, a proce- 
dure that usually is not very expen- 
sive. Silver is not attacked by salt, and 
provides good electrical connections. 


ENERALLY, the antenna system 
S on a boat radio will give little 
trouble from the standpoint of corrosion. 
In most cases, it is rigged high enough 
above the water to be out of reach of most 
of the salt spray, and what does collect 
dries quickly or is washed off by rains. 
Sometimes an aerial that provides more 
surface than a single wire is desirable. 
One of the best is a cylindrical cage- 
like affair made by soldering several 
strands of uninsulated wire to copper 
hoops, the wires being spaced equally 
around the hoops. The antenna lead- 
in should enter the cabin roof or side 
wall through a weatherproof insulator, 
as shown in one of the illustrations. 

Some boats have fresh-water supply 
systems that are isolated electrically 
from the boat “ground” that includes 
the engine and propellor. Such a water 
system never should be used as a ground 
or an antenna for the radio set. If it 
is, electrolysis may be set up in such a 
way that screws in the boat’s hull will 
be eaten away, or the propeller or other 
parts severely damaged. There is a 
remedy for the electrolytic action, how- 
ever. It consists of tacking a sheet of 
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A radio-equipped cruiser. Note the cage antenna 
Right, control panel of 
boat 


Sea 
















The receiver. It operates three loudspeakers 


zinc to the boat bottom, keeping it iso- 
lated electrically from other metal 
parts. The best way of preventing any 
damage, however, is to ground the re- 
ceiver to the frame of the boat engine 
or, in the case of sailboats, to some 
metal part that communicates with the 
water in which the craft floats. 
Another problem that generally has 
to be solved in connection with the use 
of receivers on motor boats, whether in 
salt or fresh water, is the suppression 
of interference from the engine’s igni- 
tion system, fan motors, and other 








auxiliary electrical equipment, and from 
similar sources on other boats that may 
be moored within a radius of 300 feet 
or so. This is the same problem that 
confronts the owners of automobile 
radios. 

A well-shielded antenna lead-in, with 
the shielding grounded te the motor 
frame, will do much to eliminate 
troublesome outside noise if the receiver 
itself is of modern construction and ade- 
quately shielded. Interference from 
spark plugs and other parts of the 
boat’s own engine ignition system gen- 
erally will not affect radio reception if 
the receiver is powered by a separate 
battery, in which case a simple switch- 
ing arrangement should be provided so 
that the auxiliary battery can be con- 
nected to the engine generator or to 
a separate direct-current generator for 
charging. 

As in home installations, small elec- 
tric motors are a common cause of in- 
terference. (Continued on page 119) 
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More Power to Your Car 


si HIS bus has about as 

much power left in it as 

a flea—and a sickly flea 

at that,”’ grumbled young William Bar- 

ton disgustedly, as he shifted back into 
high gear at the top of the hill. 

“Billy, you’re the limit,”’ snapped his 
good-looking bride. ‘With all this per- 
fectly beautiful scenery to look at, all 
you can think about is that miserable 
engine. I wish we had come by train!”’ 

“So do I—or I will pretty soon, if 
this motor doesn’t begin acting better,” 
Bill growled. “But don’t let’s quarrel 
about it, honey,’’ he added with a smile. 
“You admire the scenery and leave me 
to worry about the motor. Just be 
thankful you don’t have to take an eye- 
ful of cinders with the scenery!” 

“Do you really think it is getting 
any worse?” she asked. “Because, if 
it is, maybe that funny hissing noise 
[I hear has something to do with it.” 

“What funny hissing noise? Do you 
hear it now?” Barton demanded, cock- 
ing his head first to one side and then 
to the other. 

“‘No—-only when you push on the ac- 
celerator,”’ she replied. “Step on it 
quickly now, and listen.” 

They happened to be passing a high 
bank at the side of the road as Barton 
jammed the throttle pedal to the floor, 
and a strong hissing noise was very 
noticeable. 

“Gosh!” he exclaimed. “I'll bet I 
know what the trouble is. Probably the 
muffler is all clogged up. We ought 


"How did you do that?" 
Gus asked, pointing to 
the end of the pipe 


By MARTIN BUNN 


to stop and have that fixed. It’s just 
wasting gas, as well as taking all the 
power out of the motor.” 

A few minutes later, they sighted 
the Model Garage, and Gus Wilson, 
half owner and mechanic, greeted them 
as they pulled in. 

“T'll just run over there and send 
out a flock of post cards while you have 
it fixed,” said the bride, as she caught 
sight of a drug store down the street. 

“Don’t forget to tell them how fine 
the car is running,’ laughed Barton, 
turning again to Gus. 

“Muffler seems all clogged up so she 
has no power,” he explained. 

The veteran mechanic stretched him- 
self out on a creeper and slid under. 
“Step on the accelerator now,” he or- 
dered. In a second or two he slid out 
again and went around to the back of 
the car. ‘How did you do that?” Gus 
asked, pointing to the end of the pipe. 

Barton got out and came around to 
the back of the car. He saw that the 
end of the exhaust pipe evidently had 
hit a rock or some other object pro- 
jecting from the road, so that the 
opening had been crushed to a tiny 
semicircular crack. 

“The outside shell of your muffler is 
rusted through in one place,’’ Gus in- 
formed him, “so when the pipe got 
bashed closed like that, the back pres- 
sure made the gas hiss through the hole 





in the shell. I'll fix you up in a jiffy.” 

With a screw driver, he pried open 
the closed end or the pipe enough to 
start the rounded end of a ball-peen 
hammer in the opening. Then, with 
another hammer, he drove the ball in- 
to the pipe, expanding it and making 
it nearly as round and full as when 
it was new. 

“Simple enough, when you know 
how to do it,” laughed Barton. “That 
ought to bring the power back a bit, 
but shouldn’t something be done about 
that hole in the muffler?” 

“Why bother ?’’ Gus questioned. ‘“‘The 
gas hissed through the hole only be- 
cause it couldn’t get out the regular 
way. You'll find it doesn’t hiss now 
that the tail pipe is open. I could 
strap a piece of sheet asbestos over the 
hole with a band of sheet iron, but 
that would only speed up the rusting 
of the rest of the shell, and it wouldn’t 
be long before it rusted through at 
some other spot. 

“You don’t hear much noise right 
now because of the hole, and I’ve seen 
mufflers go along for a year or two 
with a hole in them like that without 
getting much worse. When it finally 
breaks open, so you can hear the snap of 
the exhaust, then you can put on a new 
muffler. They don’t cost much,” Gus 
concluded. 

“Well, I suppose you can’t expect 
much power from a secondhand car, 
anyhow,” Barton remarked. ‘‘Soon as I 
can get enough money together, I'll 
have to get a new one, 
and then I’ll have some 
real power!”’ 

“Fine idea to get a 
new car, mister,” Gus 
commented, “but don’t 
get the notion that be- 
cause a car is second- 
hand it has to be weak 
on power. The trouble 
with most people who 
buy secondhand cars is 
that they just take them 
as they are without ever 
giving a thought to what 
could be done to put 
them back in good shape 
as far as power and 
smooth running are con- 
cerned.” 

“How do you mean, 
put in shape?” Barton 
asked. “Isn’t loss’ of 
power and speed caused 
by general wear on the 
motor? How can you 
fix that without practic- 
ally putting in a new 
motor?” 

“Why do that?” Gus 
countered. “Just stop 
and think what makes a 
gasoline motor go. The 
piston goes down and 
draws in a charge of air 
and gasoline vapor. Then 
(Continued on page 121) 
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with a squeegee. 


iIk-Ocreen 
‘rinting 


By KENNETH M. SWEZEY 


O YOU ever need quantities of 
attractive posters to advertise 
an amateur theatrical show, 
club party, or home workshop 
exhibition? Would you like to know a 
way to earn extra money printing show 
cards and posters? Then you should 
get acquainted with the silk-screen 
process. It is, in essence, a process in 
which thick paint is forced, by means 
of a squeegee, through a stencil at- 
tached to a tightly stretched screen 
of silk or other suitable material. It is 
simpler and more rapid than ordinary 
stencil printing and leaves no trouble- 
some connecting links to be touched out. 
By repeated printings, through prop- 
erly cut and registered stencils, any 
number of colors may be applied. The 
method may also be extended to print 
on wood, metal, celluloid, fabric, glass, 
and other materials. 
The essentials are a wooden frame, 
a baseboard or wooden table top, ma- 
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The thick mass of paint is drawn across the back of the screen 
A single well-regulated stroke is sufficient 


How to prepare 
colored posters 
and show cards 
by the simplest 
and speediest 


stenciling method 








































=— HOW SCREEN 15 ATTACHED——4 
WITH PIN HINGES 





Tracing paper is attached smoothly to the original design with 
rubber cement; then artificial shellac is applied to the tracing 
paper. Above, drawings showing construction of printing frame 


terial for a screen, loose-pin hinges, 
tacks, gum-paper tape, artificial shel- 
lac, a squeegee, and the necessary paint 
and paper or poster board. 

For making a small frame, 1 by 2-in. 
furring strip is excellent; 2 by 2’s would 
be better for a larger frame. The inside 
dimensions of the frame should be 
large enough to allow a margin of 
about 4 in. at each end and 2 in. at 
each side beyond the largest poster you 
intend to print. Plane a ‘4-in. bevel 
around the outer edge of one of its sides. 

The baseboard may be made from an 
old drawing or bread board, or the 
frame may be hinged directly to a 
wooden table top. Loose-pin hinges are 
used so the frame may be detached in- 
stantly for inspection or cleaning. 

For screens, professionals generally 
use stencil silk or silk bolting cloth. 
The former costs about $3 a yard, the 
latter from $6 to $10. Both may be 
bought from any large dealer in art 


supplies. For the limited requirements 
of the amateur, however, ordinary white 
organdie, costing only 40 or 50 cents a 
yard, may be used. 

Whatever the material, it must be 
stretched as tightly as possible over the 
frame and tacked along the bevel. Turn 
the frame over and seal the inside junc- 
ture of frame and cloth with cellulose 
tape or adhesive paper tape. Apply a 
strip of tape over this, on the outside. 

With the frame hinged to the base- 
board and closed down, drive a nail 
through each of the sidepieces of the 
frame right into the baseboard about 
% in. deep. Pry the frame from the 
base, clip off the sharp points of the 
nails, and enlarge the holes in the base 
a trifle. These nails and holes will in- 
sure accurate register. 

To support the frame between print- 
ings, make a leg of wood, 6 or 8 in. 
long, and attach it with a single screw 
to the right of the frame, as shown. 


























The simplest way to make a stencil 
is to paint it directly on the screen with 
lacquer, shellac, or enamel. This meth- 
od, however, leaves a slightly ragged 
edge. Other methods involve loose paper 
stencils, photography, and patented 
transfer films. The following is a proved 
method, easily carried out, that pro- 
duces clean-cut results: 

First draw your lettering and design 
in detail on a piece of cardboard or pos- 
ter board the exact size of the poster-to- 
be. If it is to be of more than one color, 
the design may be painted in the desired 
colors, or colors may be merely indi- 
cated with a dash of crayon. 

Fasten a sheet of tracing paper 
smoothly over the finished design with 
a thin coating of rubber cement. Allow 
the rubber cement to become partly dry 
before attaching the tracing paper. 
Now give the upper side of the tracing 
paper a coat of artificial shellac. This 


comes under various trade names and 
is recommended for screen work be- 
cause it may be washed out more easily 
than real shellac. 

Next, choose the first color you wish 
to print and carefully cut through the 
outlines of all the parts of the design of 
that color. Use a sharp knife and bare- 
ly cut through the tracing paper. The 
parts of the stencil that are to be open 
should then be peeled from the card- 
board. 

Now take your original, with the 
stencil on it, and center it on the base- 
board. Four little rectangles of card- 
board, the same thickness as your 
poster, are glued to the base as shown 
to act as guides. 

Without disturbing the original, the 
frame is closed upon it, several thick- 
nesses of newspaper are laid on the in- 
side of the screen, and the screen is 
pressed into contact with the stencil 


First, paper tape is applied to edges, inside and outside. 


Second, centering the drawing and stencil. 
screen to make stencil stick. Fourth, shellacking the margin 


Third, heating 





The mounted trac- 
ing paper is cut 
with a sharp knife 





with a warm jflatiron. If properly done, 
the stencil becomes firmly attached to 
the underside of the screen, and the 
cardboard original may be peeled from 
it. Any mishaps to the stencil may be 
patched with bits of tracing paper and 
shellac. Fill the space be- 
tween the stencil and the 
frame with a coat of shellac. 

The essentials for a good 
paint are that it be thick 
enough not to run, yet thin 
enough to go through the 
screen without clogging; it 
must have body, and it must 
not dry too quickly. Beauti- 
ful oil colors, prepared espe- 
cially for silk-screen work, 
may be bought in large paint 
stores. In a pinch, ordinary 
flat oil paint may be used. 
First allow it to stand twelve 
hours or more, skim off the 
oil that floats on top, and add 
a little litho varnish. For silk- 
screen use, paint must be as 
thick as apple sauce. 

Good water-color paints 
may be made by adding dyes 
or show-card colors to a base 
of molasses or corn syrup 
mixed with thick starch paste, 
with a little glycerin added 
to prevent too rapid drying. 
Proper consistency must be 
determined by experiment. 

To print, dump a quantity 
of paint into one end of the 
frame, raise the frame, place 
a poster sheet against the 
guides, and lower the frame 
again. Then place your squee- 
gee blade behind the mound 
of paint and draw it with an 
even stroke across the back 
of the screen. An ordinary 
window squeegee will serve 
the purpose, although special 
Squeegees are made for 
screening. By varying the 
angle of the blade in relation 
to the screen, the amount of 
paint forced through may be 
controlled. For the next post- 
er, the squeegee is drawn 
back the other way, and so on. 

After the entire run is made 
with the first color, the re- 
maining paint should’ be 
washed out and the stencil 
removed with alcohol. The 
stencils for the second and 
succeeding colors are made 
and mounted exactly as the 
first stencil. 
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SOLID SCALE MODEL OF THE “MILES MOHAWK” 


Lindberghs Latest Plane 











Above is a photograph of the 







finished model with an airport ERE is a model of the plane now being 
painted in. Left, assembling used by Colonel Charles A. Lindbergh. It 
the wings. Below, the drawings was in this ship that he and Mrs. Lind- 
































bergh made a leisurely trip from England to 
India and back earlier this year. 

The plane was built especially to meet Colonel Lind- 
bergh’s requirements after conferences with F. G. Miles, di- 
rector and chief designer of a British firm, and it is known 
as the ‘Miles Mohawk.” It is powered by a supercharged 
American-built Menasco Buccaneer engine rated at 200 h.p. 
The wing span is 35 ft., overall length 25 ft. 6 in., height 

_~ 6 ft. 6 in., weight empty 1,605 lb., useful load 1,095 lb. The 
plane is registered as G-AEKN. 

Built to our usual scale of *% in. equals 1 ft., the model 
requires fourteen parts. The only two that are in the least 
difficult to make are the wing roots. 

The propeller spinner can be made as part of the fuse- 
lage if desired; this was done in the case of the original 
model shown in the photograph. Drill six holes as indicated 
to take the exhaust pipes. Small cardboard disks glued to 
the wing stubs represent the gasoline-tank caps. 

Fuselage, wheel mounts, tires, and all details are black; 
wings, tail, and trim, orange; windows, gray. Another color 
scheme that would bring out the graceful lines would be: 
fuselage and wheel mounts, pine green; wings, tail, pro- 
peller, and trim, cream; tires, hinge lines, and details, 
black; windows, gray. 
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Wooden Penguin Guards 
Beach Cottage 





OUNTED on a post hung with a 
hawser, the scroll-sawed penguin 
shown below bids welcome to guests at N 
a beach cottage. ° 
Cut the penguin profile from %-in. 
waterproof plywood and paint as indi- 
cated. Use high-grade outside enamels 
after the ground or filler coat is dry; 
or if only flat-drying colors are avail- 
able, apply a finishing coat of spar var- 
nish to give a sleek, glossy effect. \ 
Round the upper end of the post with 
a hatchet or adz. If you have no bit 

















for making the large hole, bore 
smaller one and burn it bigger with a 
red-hot iron bar. —H. 8. 


urns of the alcohol-burner type 
popular from about 1850 to 1880 are 
stored away in attics and junk shops. 
When converted into a table lamp as 
PORTION OF 12 shown, they become objects of beauty 
TELEPHONE POLE and utility. One such lamp was recent- 
ly purchased by an interior decorator 
for thirty dollars. 

The worst of the tarnish can be re- 
moved by immersing the urn in a large 
vessel filled with boiling water in which 
two or three tablespoonsful of ordinary 
soda have been dissolved. Place a fair- 
sized piece of aluminum in the bath 
and, if necessary, continue boiling the 
water for a few minutes. Take care, 


eg silver-plated coffee 





How the pen- 
guin is shaped 
colored, and 
mounted, anda 
suggestion for 
decorating the 
post with rope 


In this case the 
ornament is set 
up in a patio. 
lf it is placed 
in the open, the 
plywood must 
be well painted 
especially on 


all the edges 

















ATTRACTIVE, Salable letter knives can illustrated was done with a small cold 
be hammered quite easily from 16- chisel. The handle shaped like a horse’s 
gauge soft sheet copper. The engrav- head was cut from sheet lead and rivet- 


ing on the handle of one of the knives ed on with escutcheon pins. Another 
knife has a separate handle, 
riveted on. Color the knives in 
@ water in which a small piece 













hive rat ; : 
s of liver of sulphur has been dis- 
"7 * solved. Then wash, polish and 
fa lacquer.—DICK HUTCHINSON. 
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The cutting edge is beaten to 
the desired bevel on a steel 
block. Right, finished knives 


GOTH SIDES HAMMERED, GLADE STRAIGHTENED 
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Beautiful Lamp 


Made from Old Coffee Urn 


however, not to let the urn touch the 
bottom of the vessel near the flames, 
as the base metal melts easily. Any 
necessary soldering has to be done cau- 
tiously for the same reason. Complete 
the cleaning with silver polish. 

In the case of the lamp illustrated, 
the spigot was adapted for turning a 
standard electric switch, as shown in 
the enlarged detail. In reworking the 
cover of the urn to take the tube for 
the cord, the knob was sawn off closely 
and used as a finial on the upper end of 
the tube. The lamp shade is 12 in. in 
diameter. A plain or pleated shade of 
good quality parchment, either cream 
or white, looks best..-A. GUDMUNDSON. 


Thickness Gauge Measures Wire 


AN ORDINARY thickness gauge can be 
used in an emergency to determine wire 
sizes, drill diameters, and the thickness 
of sheet metal with sufficient accuracy 
for ordinary purposes. It is necessary 
only to open the blades, insert the ob- 
ject, and put back as many blades as 
will go without applying much force. 
The sum of the readings on the blades 
still out is the diameter.—W. C. W. 


t 





| Homemade Top 
\eF sre Gives Out Long, 


, Ww 
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Shrill Whistle 


A WOODEN top that whistles as it 
spins may easily be made as shown. An 
old-fashioned tin whistle is inserted in 
the top, and four holes are drilled 
through from the side. The top in the 


gsieg PST photo was turned from maple, and as 
Sanat seta tosses <2 eG *Y no whistle was available, a wheel from 


a toy train was used.—D. R. DOREMUS. 
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OVEL ways to 
decorate a 
canoe, boat, 
or float for a 

water carnival are sug- 
gested in the accom- 
panying illustrations. 

With spotlights fo- 
cused upon it, the sea 
horse makes a strik- 
ing display. The pro- 
file is  scroll-sawed 
from plywoodasshown 
in the drawings. A 
cover is made from 
green cloth and padded 
out with excelsior. Two thicknesses of 
silver paper serve for the fins, and ruby 
reflectors for the eyes. The creature is 
mounted upon three strap-iron legs. 
Aluminum or bronze paint is spattered 
over the cloth covering, and the legs 
are painted dull black. 

A canopy of the type shown is suit- 
able for a power boat or a sailboat with 
the mast unstepped, or it can be erected 
on a rowboat and towed. Storage bat- 
teries and 6-volt bulbs are used to light 
the lanterns, and bunting, paper fringes, 
and tissue festoons add to the gay effect. 

If illuminated by outrigger lamps, a 





6-VOLT 


LAMP 
) 


OTTON BATTING 


OVER TARPAULIN \ 
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ILLUMINATED DISPLAYS FOR A 


Water 


Carnival | 





CARDBOARD 
ICICLES 






FLOOD LIGHT 


, 





























huge flower basket forms a col- 
orful display. Real or artificial 
flowers may be used. 

Nothing is more impressive on 
a hot August night than a winter 
scene constructed on a landing 
float or small barge. The snow 
drift is formed by throwing a 
tarpaulin over an uneven founda- 
tion of brushwood and covering 
it with cotton batting, stitched 
here and there. The icicles are 
white cardboard, and sparkling 
Christmas artificial snow is 
sprinkled over all.—-HI SIBLEY. 






WIRE 
BRACES 
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Suggestions for 


constructing a 
variety of floats 














Sparkling snow scene built to defy scorching August days. When illumi- 
nated at night, it makes a brilliant and novel addition to any water pageant 
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EVERY one who has tried to carry a 
tray loaded with glasses will appreciate 
this design. The tray is built around 
either an aluminum muffin pan or one 
of tin, left bright or enameled. 

To hold the pan, make a frame of 1- 
in. wood with mitered and doweled cor- 
ners. After being assembled, the 
corners are rounded to a radius of 1!. 
in., and the edge is molded. Make the 
frame slightly smaller than the pan 
under the rim. Cut rounded depressions 







Because of its clamping 
action, the holder will 
grip loose paper sheets 


Holder for 
Note Pad 


and a Small 


Calendar 


N ADVAN TAGE 
A of the calen- 
dar and note-pad 
holder illustrated 
above is that it 
willalso hold loose 


Soldering pocket 


sheets of paper 
neatly together - 
just as well, in fact, as if they were 
padded. Use a strip of light spring 
brass or similar metal and cut an open- 
ing in one end to serve as a window for 
the small calendar pad. After solder- 
ing a retainer or metal pocket at the 
back of the window to hold the cal- 
endar, bend the piece around a broom 
handle or large dowel so that the note 
paper will be held tightly as if by a 
spring—-K. L. ROBBINS. 


calendar pad 





Muffin-Pan Tray Carries Glasses 
























-WEATHER 


Left, the finished tray and parts. 
Below, sanding depressions. Oval, 
brackets and handle are jig-sawed 








a) 


in the inside for the individual pans. 

The end brackets are jig-sawed from 
3,-in. wood. The notch in the top is 
made a tight fit on the handle, which 
should be plywood or pressed compo- 
sition board. The brackets are fastened 
to the frame with screws from beneath. 
The handle is then forced into the slots 
and pinned. If a good hardwood has 
been used, a rubbed varnish finish is 
desirable, but a soft or cheap wood 
should be enameled.—D. C. M. 








Playing-Card Box Resembles Book 


PLAYING cards need not be tucked 
away in a drawer if you have one of 
these novel boxes. Shaped like a book, 
it holds two packs of cards and looks 
well on the table or mantelpiece. It won 
third prize for the New Bedford ( Mass. ) 
Woodcraft Club in a recent three-hour 
project contest of the National Home- 
workshop Guild (see P.S.M., July ’37, 
p. 82). 

3asswood was used for the original 


box, although any scraps of wood will  yjxi'3¢*4'g 


Constructed 
as at right, 
the wooden 
book has a 
sliding front 
that gives 
access to two 
packages of 
playing cards 


« 
a 








do. No nails are used, only glue. The 
top and bottom pieces fit into grooves 
in the’ sides, and the back is glued on. 
Slots are cut in the top and bottom to 
hold the middle partition in place. The 
edges are gilded, and the remainder 
may be painted or stained as desired. 
The name of some popular novel printed 
on the back and front helps to further 
the illusion that it is a miniature book. 


BACK 






SROOVES FOR 
“TOP AND FRONT 


SIDES 
3" 9° at” 
4@X 2 a4 





ANIA 
Ay 
thie 


POPULAR SCIENCE MONTHLY 

















con 
a fi 
row 
arol 
eith 
sert 
clus 


cut 

der 
be 
basi 


unt 
row 
of 
On 
ext 
low 


in. 

be 

cur 
squ 
the 
the 
abo 
of © 


spo 
gai 
sto} 
Gui 
at i 
ing 

h 





This 
an | 
ect 
adv 
that 
the 
and 
suit 

















serted. 
clusive of the electrical fittings. 
The base isa % 


be fitted in to support the drawer. 
base lies a second piece *% in. thick. 


The column, which is glued in a hole cut 
square 
until within 3 in. of the top, when it is nar- 
The buttresses are 
of 1,-in. stock, fitted all around as shown. 


14, in. deep into the base, is 1 in. 


rowed to %, in. square. 


On the back and two sides the buttresses COMPARTMENT 
extend to the base. The remainder of the \ 
lower construction is of 14,-in. material. “a 


The canopy is shaped from a piece 3/16 
As it would 
be difficult to cut out the center to fit ac- 
a l-in. -, 
hole can be made in it to fit over * 
then the upper parts of 
the buttresses can be glued on separately, 
are made 


in. thick and 3 in. in diameter. 


curately around the _ buttresses, 
square 


the main column; 


above the canopy. The drawers 
of 4-in. plywood.—WILLIAM FENTON. 


Unique Double-Duty Lamp é 
to Use on Bridge Table , 


DECORATED in silver and black, this modernistic lamp L 
contains a compartment at the back to hold playing cards, 
a flat drawer in the base for bridge scoring pads, a nar- 
rower drawer above for short bridge pencils, and a canopy 
around the column with four holes in which 
either cut flowers or long pencils may be in- 
The cost was about fifty cents ex- 


-in. thick board, which is 
cut out for the drawer and rabbeted un- BI 
derneath so that a \%-in. plywood floor can 
On the 


¥%~ HOLE FOR 
LAMP CORD ——~_| 


COLUMN 
{SQUARE \ 
‘%\ 


UTTRESSES 
%° STOCK 
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Revolving Rack for Neckties 


BUILT in the form of a hub and 
spokes, this revolving necktie rack 
gained second prize for the Edmund- 
ston (N. B., Canada) Hobbyists in the 


Guild contest for three-hour projects. 
It is an ideal project for the wood-turn- 
ing enthusiast. 

Maple, 


or any scraps of hardwood, 





This tie rack, besides being 
an unusually interesting proj- 
ect for wood turners, has the 
advantage that it revolves so 
that one may quickly choose 
the desired tie. Dimensions 
and design may be varied to 
suit the constructor's taste 
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may be used. Turn the various parts 
in the lathe; and through the hub, end 
of arm, and small wooden ball, drill a 
hole slightly larger than the axle which 
fits through them. Also drill holes for 
the twelve spokes, and glue them in 
place. Slide the axle through hub, arm, 
and ball washer, and glue the conical 
tip on the end. 

Cut a tapered dovetail slot in the back 
of the base as shown so that it can be 
fastened to the wall by sliding it onto 
a separate piece screwed to the wall. 
Drill a hole in the 
other side of the base 
to take the end of 
the arm, and glue to- 
gether. Drive a nail 
through the base in- 
to the dowel. 


GLUE TO 


V"« anc 3° 
AXLE \% SQUARE 8 


















ARM 6’ LONG 
( Including Dowel) 























Flower-decorated bridge 
lamp which has places for 
keeping many accessories 


BLOCKS 
GLUED ON 













This hanger for pot 
holders is sawed 
from plywood and 
then dressed like 
a doll. It is hung 
by the ring at top 


QUAR 


A Novel Way to Hang 
Pot Holders on Wall 


HANGING on the kitchen wall, this 
novelty figure provides a handy place 
to keep pot holders. The body is cut 
from plywood, 3/16 by 8 by 12 in. 
Paint it dull black and glue on the eyes, 
nose, and mouth, which are cut from 
paper or cloth. The dress and cap may 
be of flowered material, the collar and 
apron white. Two brass hooks are 
placed as shown for hanging the pot 
holders, and brass rings at the ears 
and at the top.—JOSEFA CLARK. 






























































THEN 
ETCH WITH 
A DROP OF 






lodine Used to Etch 


Initials in Metal 


TO ETCH your initials on practically 
any metal, cover the metal with a thin 
film of candle wax and hold a match 
near the spot until the wax runs and 
becomes clear in appearance. When 
cold, draw the initials through the wax 
with a pin or needle. Apply a drop of 
tincture of iodine and allow it to evapo- 
rate. Then remove the wax.—R. W. 


Clogged Drainpipe Cleared 
by Using Water Pressure 


CLOGGED drains usually may be opened when 
other methods fail by using water pressure. A 
plumber’s rubber force pump is removed from 
its handle, and a hole is cut through the handle 
also cut 
out, leaving a smooth opening into which a short 
length of hose may be fastened securely with 


socket. The threads in the socket are 


rubber cement. 

In use, the other end 
of the hose is_ slipped 
over a faucet while the 
cup is held firmly over 
the opening of the drain. 
Water pressure applied 
gradually by the method 
illustrated forces the ob- 
struction out; then the 
faucet is turned on full 
and the trap thoroughly 
flushed for several min- 
utes.—D. C. MARSHALL. 





Large Spike 
Serves as 


a Tiny Anvil 





SET in a hole directly over a leg of 
your workbench, a railroad spike makes 
an excellent anvil for small work. Saw 
off the point of the spike, chisel a hole 
to a depth that will leave about 2 in. of 
the spike above the surface of the 
bench, and cut a hole in from the front 
of the leg so that another spike can be 
driven in to support the end of the ver- 
tical spike, as indicated in the drawing 
above._-EDWARD RAMAGE, 
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Sponge Rubber Deadens 
Model Railway Noise 


THE noise and vibration caused by 
the operation of model railroad trains 
may become annoying, especialiy in an 
apartment house or a home 
where there are babies or 
small children whose sleeping 
periods must not be disturbed. 
In such cases, a simple expe- 
dient is to cut a number of 
small pieces of sponge rubber 
from an inexpensive kneeling 
pad and place them as shown 
under the ends of the ties. To 
hold the track in place, nails 
are driven through the ties as 
usual, but not far enough to 
press the ties down tightly. 
The nails are merely to keep 
the tracks from shifting out 











of line.—ROBERT W. BRIGGS. The ends of the ties rest on small sponge-rubber pieces 












Neat Screen Hangers 
Bent from Wire 


HANGERS for full-length window 
screens may be made at trifling cost 
from 6-in. pieces of heavy brass or gal- 
vanized wire, bent as shown below. 
The legs are pushed through holes and 
cut off so that only about 4, in. pro- 
trudes; then the stubs are clinched. 











The rubber bell is held over 
the drain opening, and the 
water is turned on to force 
out anything in the pipe 
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Shoe Polish Aids in Scribing Lines on Metal 


SCRIBED lines or circles on metal can be made 
to show more clearly if the surface is first coated 
with liquid shoe polish applied with the regular 
dauber. This will dry almost immediately and 
adheres well enough to the metal to stand any 
handling it receives during the work. 
polish is easily removed afterwards.—K. M. 


Turnbuckle Adjusts Valve 


with Great Accuracy 








IN ONE laboratory 
the flow of air or wa- 
ter is regulated to in- 
sure a constant small 
flow when necessary 
by using a turnbuckle 
TURNBUCKLE [@ GENCH as shown. One of the 
rods is attached to the 


The 





SUPPORT bench, and the other -y : 
} ahd ton Stee ales teen Scribing a circle on sheet metal 
‘ y FOG 60 Ue 7 which has been coated with shoe 
: ———— dle, giving a vernier- polish so the line will show 





———— eens like adjustment. 


clearly when scratched through 
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MALL pieces of wood of various 

kinds and colors may be used for 

turning beautiful cigarette con- 

tainers or trinket boxes in the 
shape of fruit, such as the apple and 
pear illustrated. 

Making pieces of this type will teach 
the beginner in wood turning more than 
hours of ordinary practice, although he 
should, of course, be familiar with the 
uses of the various cutting tools and 
know how to operate the lathe properly. 

Choose the woods to match as closely 
as possible the colors of the ripe fruit. 
Redwood, cherry, mahogany, rosewood, 
and various kinds of cedar may be 
glued together for a red apple. Poplar 
or any other yellow woods will serve 
for the yellow parts of the pear. Glue 


the wood to form one piece 2 or 3 in. 
longer than the finished article, using a 
good grade of waterproof casein glue. 
Different thicknesses of wood should be 
used to prevent too much regularity or 














The layers must be securely clamped. 
After the glue is dry, the ends are 
squared and the centers cross-marked 


The bored-out turnings. The 
second block to be turned is 
left on the faceplace, and the 
other piece added for finishing 


Completing the apple. The 
two segments are fitted so 
that the woods match; then 
any irregularity will not show 
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Fruit Novelties 


TURNED FROM WOOD 
By Howard R. Heydorf 


uniformity of colors in the completed 
work. 

When the glue is dry, the ends of the 
block are squared up, and the block is 
cut into two parts. Unless the operator 
is experienced, he had best make a sec- 
tional drawing of the article and cut 
inside and outside templates. 

Hither end of the fruit may be turned 


In rough boring the block 
with an expansion bit, the 
lathe must turn very slowly 








The apple, of natural size, 
holds cigarettes. The pear 
is for use as a trinket box 


first. The stock is 
mounted on the face- 
plate, the end faced 
off, and the waste ma- 
terial removed from 
the bore with an ex- 
pansion bit mounted 
in a tailstock chuck. 
The bore is turned to the shape of the 
template, and half of the joint is formed. 
It is best to turn the outside of the 
block smooth. The other block is treated 
in a like manner, and the opposite joint 
is cut to a friction fit. 

The pieces are now fitted together to 
form the solid block. The tailstock is 
used, and the whole block is turned to 
shape, the outside templates serving 
as a guide. The parts may be sepa- 
rated occasionally and the thickness 
of the shell tested. 

A dark brown wood such as black 
walnut can be shaped and sanded to 
form the stem. It fits into a hole 
bored in the top of the turning. 

A waxed or a varnished finish is 
preferred by the writer. 


The joint must be turned with pains- 
taking accuracy and sanded to a snug 
friction fit with the part first turned 
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Using Two Flash Bulbs 


for Portrait 


HE notion that it is difficult 

to take good portraits by 

means of flash bulbs comes 
from the fact that most flash- 
light pictures are made with a 
single light flashed straight into 
the face of the sitter. By using 
one light above and to the side 
of the sitter, and a reflector at 
the other side to lighten the shad- 
ows, or by using two lights, with 
the second light at the camera 
position, fine portraits may be 
taken. Because of the instantane- 
ous brilliance of the flash light, 
natural expressions may be 
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caught with even an inexpensive 
box camera. 

Any flash-bulb holder, operated 
by batteries, may be easily adapt- 
ed to fire a second bulb in a re- 
mote reflector. All that is needed 
is a piece of double cord, a small 
convenience outlet, and a nut and 
screw. The method of mounting 
and wiring is illustrated. The nut is 
soldered inside the bottom cap of the 
flash-light holder over a hole drilled in 
the cap. This nut takes the screw 
through the center of the outlet, hold- 
ing the outlet securely yet permitting 
it to be removed at will. 









Photoflash holder 
modified to fire a 
second remote bulb 


The exact means of connecting the 
outlet to the socket will depend upon 
the construction of the flash-light box, 
but the end of one wire should be se- 
cured (preferably with solder) to the 
middle contact of the socket, and the 
end of the other to the brass inner 


Jigs Aid in Boring Awkward Work 
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THREE ingenious jigs for difficult wood- 
boring jobs are illustrated. One is a stop 
to enable a series of holes to be bored to 
a definite depth in an irregular surface, as, 
for instance, when a number of parallel 
rods have to be fixed in a band-sawed edge 
in such a way that the upper ends of the 
rods will reproduce the same curve. 

Another aid is an automatic spacing 
device, which makes use of a notched 
spacing rod. The third is a jig for boring 
equally spaced radial holes in the edge of 
elliptical pieces. The holes are spaced by 
wrapping a strip of paper around the edge 
and dividing it when flattened out. Clamp 
the work to touch both nails.—FE. L. 









shell. The wires should be arranged 
that they will not short-circuit any- 
thing. 

To fire the second bulb in a distant 
fixture, merely insert the plug from the 
fixture into the new outlet and press 
the regular button.—K. M. S 





Bottle Converted into 
Handy Spot Remover 


FoR removing stains from clothes, 
woodwork, and other articles, and for 
special purposes such as cleaning spat- 
ters of road tar from automobiles, a so- 
called ‘‘spotter’”’ may be made from a 
small bottle with a metal screw cap. 

Drill several small holes through the 
cap, place a wad of clean cotton or 
waste on top, and bind on a thin cham- 
ois-skin cover. Fill the bottle partly 
with the desired cleanser, which may 
be carbon tetrachloride, naphtha, (very 
inflammable), alcohol, or other chemi- 
cals. When the bottle is inverted, the 
cotton and chamois become thorough- 
ly saturated._ROLLIN H. WaAMPLER. 
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Good STEERING GEAR 


will help you win SAILING-CANOE RACES 


N A SAILING canoe, especially if used 
for racing, the rudder is of the utmost 
importance. It must be strong, stiff, 
easily controlled, and as thin as prac- 
ticable. 

A metal trip-blade rudder fitted with 
a Norwegian tiller meets these require- 
ments. The metal may be brass, sheet 
steel, sheet iron, or if expense is no ob- 
ject, duralumin. A blade 6 in. wide 
and 18 in. long from tip to pivot is 
ample for an 18-ft. canoe; 5 by 16 in. 
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( END 
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TILLER 


By JACK HAZZARD 


for a 16- or 17-ft. canoe; 6 or 7 by 20 
or 22 in. for a 20-ft. canoe. 
Constructional details are given in 
the drawings. The working of the cou- 
pling, however, may require a word of 
explanation. The slot in the rudder arm 
is just wide enough (9/64 in.) to en- 
able the threaded portion of the lock 
bolt to pass through, while the hole 
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SEAMLESS BRASS TUBE 


drilled in the arm is a close fit for the 
1,-in. part of the bolt. The bolt can be 
moved freely up and down in the cou- 
pling, but cannot turn because of the 
steel pin. By unscrewing the wing nut, 
the bolt can be shoved up so as to pre- 
sent the threaded portion to the slot 
for easy removal, but once it is tight- 
ened, the coupling cannot be unshipped. 

The rudder bar and tiller should be 
sanded, given a coat of shellac, finished 
with high-grade marine varnish, and 
polished with automobile wax. 
All steel parts should be 
cleaned, given two coats of 
metal primer, well rubbed 
down, then enameled to match 
the canoe. 

For those who are willing to 
do without the drop-leaf fea- 
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- SPRUCE RUDDER 
BASE WITH LOCK BAR 1%" DIAM 
BOLT TAPERING TO % or 1" 
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ture, a much simpler rudder 
may be made as shown in the 
drawings marked “alternative 
design.”’ The blade is inserted 
in a saw cut in the rudder post. 
The (Continued on page 112) 





Left, details. Below, assembly. 
About 1/4 in. is enough clearance 
between the gear and sliding seat 
































SIMPLIFIED MODEL OF A TRIM-LOOKING 


‘President’ Liner 


URING the World War the 
United States Government start- 
ed to build a number of large 

transports, some of which were 

finished as intermediate passenger lin- 
ers. These were named after various 
presidents and came to be known as 

“president liners.’ There are two types, 

almost alike in appearance, and the 

larger of the two is the subject of this 
new Model-of-the-Month Club project. 

The model is the President Lincoln ot 
he Dollar Line. The Cleveland, Taft, 

Pierce, and Wilson are similar in fun- 

nel markings, color scheme, and general 

appearance. The American Oriental 

Line also uses five in its service to the 

Far East. On the Atlantic, two vessels 
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are used by the United States Lines, 
and at one time four of them flew the 
Munson Line flag on the South Ameri- 
can run. , 

Built on a scale of approximately 1 
in. equals 40 ft. of the real ship, the 
model is 14% in. long. It is a water- 
line model, but for the benefit of readers 
who may wish to include the whole 
hull, the underwater part has been 











Model of the ''President 
Lincoln," one view showing 
arrangement of derricks. 
Drawings are given below 
and on the opposite page 
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Scale in Inches 


shown in dotted lines on the drawings. 

Any clear, fine-grained softwood may 
be used, but white pine or basswood is 
recommended and is, indeed, preferable 
to the much softer balsa wood for a 
model of this type. Cut all the wood and 
fiber to the sizes specified in the list at 
the end of the article. 

Sandpaper C so that it tapers gradu- 
ally from its full thickness to a sharp 
edge. Firmly glue C to B, E to D, and 
D to B and C. Fasten A lightly to B as 
it must be removed later for painting. 
On the block thus formed trace the 
shape of D and cut away the excess 
wood. On the underside, trace and cut 
the shape of A. However, preserve the 
shape of D as first cut, and a flared bow 
and cruiser stern will result. Detach A 
from B, after smoothing the unit with 
fine sandpaper. 

The drawings show how the super- 
structure units are assembled. Note 
that pieces J, K, and L form a veranda 
overlooking the swimming pool. Drill 
holes for the davits along edges of H 
and Z. Insert short wires into the holes 
and push into F. Cut off tops so that 
only 4, in. of the wire protrudes 
above H. 

Make twelve lifeboats from the 14 by 
°s-in. stock. Sandpaper the corners of 
the stick to shape, mark ',-in. spaces 
along its length, and cut crosswise, as 
if slicing bread. Glue to the positions 
indicated between davits. 

Cross section V shows how the bridge 
is built up. R is glued at each end for 
support. A realistic effect is obtained 
by covering the space between R and T 
with paper on which heavy black lines 
about 1/16 in. apart have been drawn. 






























































&8 WE HAVE CONSTRUCTION KITS FOR MANY SHIP MODELS. SEE PAGE 15. 
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By 
THEODORE GOMMI 


This, of course, should be done after 
painting the superstructure. 

Drill holes for the derrick uprights 
da and smaller holes for the upright 
derrick booms de. Insert da perpendic- 
ular. Drill small holes 1/16+in. from the 
top to receive the wire cross brace dc. 
Across the tops of the supports glue 
db and insert wire dg so that it rests on 
dc for support. Across the bases of da 
glue the cross beams dd, the top edges 
of which should be exactly % in. from 
the deck. In the case of the support lo- 
cated abaft the funnel, the two dd pieces 
pass through holes drilled across the 
swimming pool. 

The upright derrick booms are in- 
serted in their holes so they just touch 
dd and db. The other booms are laid 
between dd and the bent wire sup- 
ports dh. 

The smaller derricks between the fun- 
nel and the bridge are of the usual 
type. All the parts are glued together. 


Designed Especially for the 


MODEL-of-the-MONTH CLUB 


POPULAR SCIENCE 


The anchors are cut 
from fiber and glued 
to the sides of the hull. 
The windlass is made 
of two eyelets slipped 
over a short wire and 
glued to a square of 
black cardboard. Eyelets inserted in 
the deck are the hawse lips, and fine 
chain is glued between the windlass and 
the lips. 

Paint the various units before assem- 
bly. The hull sides are black, except 
for piece A, which is red. The decks 
are buff, and the entire superstructure 
is white. The plan indicates any excep- 
tions to this rule. After the paint is 
dry, A is glued to B. 

The funnel is black with a red band. 

















As constructed by Mr. Gommi, the 
model is of the water-line type. 
It is 1434 in. in length, but gives 
the impression of being larger 
when mounted on its baseboard 






























It is best to paste on a thin red paper 
strip, previously marked with a $ sign. 
The hatches are gray, and should be 
fastened to the deck before the derrick 
supports are erected. The inside of the 
ventilator cowls is red. 

A thin yel- (Cont’nued on page 112) 
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FOR A LIST OF SHIP MODEL BLUEPRINTS, TURN TO PAGE 110, F 89 





eee ee eee ee 











of furniture in the modern home, the 
magazine ‘‘basket’’ and the end table, 
are combined in this attractive piece. 
It should be made from a close-grained 
cabinet wood such as mahogany, wal- 


I WO of the most indispensable pieces 


nut, birch, or gum. 

Begin by turning the fourteen spin- 
dles. Six of these are grooved for the 
plywood partitions, and it is best to cut 
the grooves on the circular saw while 
the stock is square. 

The legs and rails are then sawed 
and planed to dimensions. It is prefer- 
able to fit and glue the two ends first. 


How to Make Odd-Sized Sink Drain Boards 


KITCHEN sinks are some- 
times so placed, particu 
larly in old houses, that 
there is no room for a por- 
celain drain board. In such 
cases a smaller board may 
be made from clear white 
pine at least 1', in. thick, 
doweled and glued to the 
required width with water- 
proof casein glue. Grooves 
are about ', in, deep 

In finishing, avoid shel- 
lac as an undercoat. Build 
up the surface with four 
or five coats of high-grade 
enamel. The board is sup- 
ported by a large shelf 
bracket from the wall and 
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Small Magazine-Holding End Table 


Made from a good cabinet wood, this 
forms a decorative piece. A scratch 
stock is used to reed the front legs 


By HERMAN 
HJORTH 


When these are dry, the bot- 
tom and partitions are fitted. 
The bottom is supported and fastened 
to cleats on the inside of the lower 
rails. When all these parts are ready, 
the sides are assembled and glued. 
Reeding the front legs as shown adds 
considerably to the appearance of the 
piece. Reeding is very simply done with 
an easily made scratch stock The 
cutter may be ground from a discarded 
hack-saw blade or similar piece of steel. 
The top is fastened with screws from 
the underside of the top rails. Its edge 
may be shaped as shown, or it may be 
reeded to correspond to the front legs. 
After being stained, the piece may be 





Wooden drain board, enameled green. The stock is a 
is fastened to the sink full 1/4 in. thick 
J " 


with a strap-brass clip as 
shown.—-R. O. I 


The center was saw kerfed in 


both directions, the waste wood removed with gouge 
and chisel, and a block plane used for the finishing 












finished with two coats of thin shellac, 
each rubbed down with No. 3/0 steel 
wool. The spindles, however, should be 
French polished while in the lathe, 
which should run at its slowest speed. 


The board is fastened 
to sink as at right, 
and supported by a 
shelf bracket on wall 
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MAKING 
MOCCASINS 


THAT REALLY FIT 


By Maurice H. Decker 


Camping Editor of “Outdoor Life” 


HIS Objibwa type, two-piece moccasin fits like 
a shoe and is splendid for still hunting and hik- 
ing, for camp use, for canoeing and yachting, 
and to wear as a house slipper. 

Materials: 1 pe. heavy oil-tan leather 12 by 22 in., 
3 yd. \%-in. lacing, and 1 pair 3/16-in. thongs for 
ties. The cost is from $1.25 to $1.50. Any dealer in 
leather can suppby regular moccasin stock and laces. 

Lay off the toe and bottom patterns on cardboard, 
cut to shape, and punch out the holes. To obtain a 
right and a left for each piece, merely turn the tem- 
plates over. Cut the leather with a sharp knife, press- 
ing hard enough to cut clear through the first time. 

Punch the lace holes with a leather punch, or if 
you want tight seams, use a tenpenny nail. These 
holes must be opened up with an ice pick when you 
lace, but as the moccasin dries, the leather shrinks 
tightly about the laces and makes the shoe water- 
tight. Note that the lace holes in the bottom of the 
moccasin are spaced almost twice as far apart as the 
holes in the toe. You must pucker or ‘“‘full’”’ the bot- 
tom piece between each stitch by pulling on the lace 
until each pair of holes are drawn opposite and even. 

Bevel or skive off the edge of each bottom around 
the toe on the wrong side or inside. The smooth side 
of the leather is the right side and the outside. Soak 
the bottoms in water until thoroughly softened, but 
do not soak the toe pieces. 

Count off holes on either side and begin to lace 
through the center hole of each piece. Draw the 
1¢-in. lace halfway through and lace down one side 
of the moccasin with one end. Pull each stitch very 
tight, butting the edges of the leather together. Do 
not let them lap; the seam should be flat. Keep the 
lace flat and untwisted. Pull very hard until each 
pair of holes are opposite. Lace through the last 
pair of holes twice and push end of lace under the 
last two stitches. 

Lace up the other side and then, while the moc- 
casin is still damp, either jam the toe full of paper 
or slip it over a piece of wood roughly shaped like 
your foot and hammer the seam until it is perfectly 
smooth and the laces are beaten down flat. 

Slip the moccasin on your foot and fit the heel. 
Make the two heel cuts deeper if necessary, and cut 
off the ends of the two tabs which butt together un- 
til they fit snugly. (All pattern sizes are purposely 
made a trifle long for fitting.) 

Lace up the heel as shown, lay it over some solid 
rounded object, and hammer the bends in the leather. 
String in the 3/16-in. ties, making the loop across 
the heel come outside to prevent 
chafing. The ends of the ties are 
tied into a double bow knot on top 
of the foot. Soak the moccasins in 
water again until soft, slip them on 


your feet over woolen socks, and sg 
walk until the leather is dry. 139% 
The pattern sizes are for medium 139% 
to wide feet. If your foot is quite 4 
slim, make the patterns first on pa- 4% 
per, then fold each piece length- 4% 


wise down the center and take a 15% 
small tuck as shown in a sketch. 
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The patterns. 
them, follow dimensions below 
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DIMENSIONS FOR PATTERNS 





In drawing 

















Deegan 












































The toe is hammered over 
a rounded piece of wood 


Sketch at left shows 
how to narrow a pat- 
tern, if necessary. 
Above, method of fas- 
tening end of the lace 


The heel tabs are cut 
and fitted until the 
moccasin conforms 
smoothly to the foot 
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The completed gome room has ten ceiling 
fixtures. Each has a junction box on 
the old ceiling over it, as shown above 












































Meter board with fuse 
cabinets open. The new 
cabinet is the lower one 











N BUILDING a game room in an 

ordinary cellar, the question of il- 

lumination is of the utmost impor- 

tance. Not only must the wiring be 
properly installed to meet the Na- 
tional Electrical Code requirements, 
but the lights must be chosen to en- 
hance the general decorative scheme. 
An excellent solution of the problem 
is shown in the accompanying illus- 
trations. 

Semifiush lighting fixtures are used 
because they have a distinct ad- 
vantage for low ceilings. They project 
down only from 11% to 2 in. and thus 
give maximum headroom. 

In this case a drop ceiling has been 
built to conceal all piping and pro- 
vide an attractive paneled surface. 
The paneling of ceiling and walls is 
insulation wall board with pine strips 
and moldings. The color scheme is 
cream with Chinese red trimming. 
One feature is a special recess for a 
piano with two wall outlets on each 
side, equipped with paneled lantern 
fixtures. 

One photograph shows the start of 
the job. Note how the studs are placed 
so the joints of the wall board will 
find support; also, in the ceiling, how 
pieces of wood strapping are let in 
between the main strapping on every 
other joist, likewise to provide a flat 
surface for the joints. 

It is important at this stage to 
eliminate all junction boxes in the 
electric wiring that exists on the old 
ceiling. The Code prohibits conceal- 
ment of a junction box in any case 
where it will not be accessible. In the 

















ighting a Cellar Game Room 


job illustrated, a number of these boxes 
had been used in wiring base outlets 
and brackets in the rooms above. All 
this wiring and boxes had to be re- 
moved. New cable was run by looping 
it from outlet to outlet, rather than 
making splices in boxes. From the 
nearest outlet, a single cable was run 
to the fuse cabinet. In this way all 
cable was continuous between outlets. 

A junction box is placed on the old 
ceiling above each opening in the ceil- 
ing board. From this box, a short piece 
of cable is run to the sheet-metal box 
of the fixture, and the wires are con- 
nected to the porcelain socket. The 
armor of the cable serves to ground the 
metal of the fixture as required. 

There are two methods of hanging 
the fixture. A \-in. nipple and knob 
may be used, the former going through 
a hole in a board on top of the timber 
where it is held with a nut. The method 
in this case, however, was to drill four 
holes in the rim of the fixture box and 
attach it with wood screws. The junc- 
tion box is considered accessible be- 
cause it can easily be reached by re- 
moving the fixture. The outer frame 
with the glass panels is attached to the 
box with four thumb nuts. Lamps of 
60 or 75 watts are satisfactory in the 
average case. 

As shown in the wiring diagram, the 
lights can be controlled in groups of 
two in the six-light section, and the 
row of four lights are controlled so that 
the first and fourth are separ te, the 
second and third together. 

Three-gang midget switches are pro- 
vided at each of the two switching 
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HOW TO INSTALL ARTISTIC 
SEMIFLUSH FIXTURES IN A 








COVERED WITH WALL-BOARD PANELS 


By 


vy } 


a” 


“ 


ee ee ee ee cee ee ee ee ae ef 


o 
- 








THREADED 
/g" PIPE 








I 














points. These are of novel design be- 
cause three switches can be placed 
under a single gang plate. One taped 
joint is needed in each switch box 
to group all the grounded wires to- 
gether. The feed cable enters the bot- 
tom of the box. Joints are eliminated 
in connecting the black feed wire to the 
three switches by cleaning three bare 
spots in the wire and looping it around 
each contact screw. 

The dotted lines in the diagram show 
which outlets are connected together to 
make up the circuits, but do not neces- 
sarily mean that the cable will take this 
exact course. It is usually run from the 
switch box to the first outlet on the 
ceiling. From this box it is carried to 
the next one that is controlled by that 
switch. This is continued, taking the 
shortest path for the cable, for each 
pair of outlets. In this manner no joints 
are made except in the 3-in. junction 
boxes over each opening in the ceiling 
board, and the one in the switch box. 

The base and wall outlets are con- 
nected by starting with a cable from 
the fuse cabinet, running it to the near- 
est outlet, and looping a continuous run 
of cable from this to the next, and so 
on. Never attempt to make a splice in 
BX_cable. The protecting armor must 
be unbroken between every outlet box. 

The original fuse cabinet being al- 
ready loaded, it was necessary to add a 
new cabinet. The entire meter board 
was concealed by a projection in the 
wall, which was built about 1 ft. deep 
and closed with cabinet doors, giving 
easy access to the fuses. 

To enable the new cellar windows, 
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Harold P. Strand 
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Wiring diagram and one way to hang the fixtures. Two wall-bracket lights, 
two base outlets, and electric-clock and radio outlets are also provided 








METAL BOX 


which are hinged at 
the top, to remain in 
any position, a new 
type of support was 
used. It consists of 
a square tubular rod 
that slides within 
another and is so 
made and fitted that 
friction will hold the 
window at any de- 
sired angle. 

For the floor, “two 
by three’s’” were 
placed on the cement 
floor, and a double 
matched flooring was 
laid with moisture- 
proof paper between. 
It is well, however, 
before attempting to 
fix up any basement, to examine the 
foundation and cement floor for evi- 
dence of water and dampness. If damp- 
ness exists, it may be necessary to go 
outside and improve the dry wells for 
the conductors from the roof, which are 
the source of many damp cellars. A dry 
well should be deep, well away from 
the foundation, and filled with suitable 
stones and gravel. Sometimes a water- 
proofing job on the inside of the walls 
will answer. Attention to the grading 
outside should be given to see that 
natural surface drainage is away from 
the house, if possible. A cement apron 
built around the house and extending 
down quite a distance below the ground 
level, with a sloping top, is often effec- 
tive in shedding water. The cellar must 
be reasonably dry at all seasons. 








The wall studding and 
ceiling timbers were 
erected at the outset 
































Three-gang midget 
switches are installed. 
The feed cable enters 
the bottom of the box. 
Left, a single gang 
switch plate is used 




































Windows are held open in any position by 
a square tube-and-plunger type of support 
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RUE-TO-LIFE warning signals for 
| = grade crossings of a model rail- 
way may be made photographically. 

With any type of camera, take a pho- 
tograph of the warning signal at a real 
grade crossing. From the negative ob- 
tained, make enlargements of suitable 


Dispensing Powder 
from a Bottle 


SUGAR, granu- 
lated hand soap, 
and powders of 
various kinds that 
are used in small 
quantities in the 
home, shop, or 
camp can be kept 
conveniently in a 
bottle with a hard rubber or composition 
cap of the type illustrated. A 1,- or %-in. 
hole is drilled in the cap to convert the bot- 
tle into a dispenser.—-A. J. VIKEN. 


Building Miniature Roads 


IN MODEL railway layouts it is desirable 
to have a clean-cut separation between the 
sand roads or other types of roads and the 
moss or other material used for the 
ground. I tack lengths of discarded clothes- 
line rope to the platform where the road 
edges are to come, then fill in with sand 
and place the moss on either side of the 
*oad.-- VERNON N. KISLING 
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Warning Signal 
MADE FROM PHOTO 


size on smooth paper, disregarding the 
upright. On a '4-in. scale model rail- 
road, or “O” gauge, the signal should 
be 1'% in. across. Glue these prints on 
thin plywood and saw to the outline. 

For the poles, cut 4%-in. dowel stock, 
or small taffy sticks, about 2', in. long, 
and glue or nail them to the signal part. 
Bases can be made from small blocks 
of wood, or holes can be drilled directly 
in the platform to take the poles. Fin- 
ish the signal by smoothing up all the 
edges with fine sandpaper, and give the 
wooden portions two coats of white 
paint.—C. ELMER BLACK. 


TO KEEP leavés and grass from 
sticking to the prongs of a rake, 
a swinging device may be made as 
suggested in the drawings below. 
The 3/16-in. diameter prongs are 


METAL 
STOP PLATE 
1 


4 THICK 
lo 


d-< dctoat 


The rake is fitted with an auxiliary set of prongs that 
swing back and forth, sweeping off all grass and leaves 






Motor-Boat Ropes Kept 
Coiled Below Deck 


BY THE use of a simple deck fixture 
made from a discarded propeller-shaft 
stuffing box, the bow or stern line of a 
motor boat can be kept in a rope locker 
below the deck and still be as easily ac- 
cessible as if it were coiled on deck. 

The stuffing box is passed through a 
hole in the deck, with the flange below, 
and fastened by tightening the lock nut. 

The packing is removed from the 
nut, and the shaft hole filled with a bot- 
tle cork or wooden plug, cut off flush 
and painted. 

A spliced loop in one end of the rope 
is fastened to the packing nut by a 
brass rod passing through two holes in 
the threaded portion of the nut. The 
other end of the rope is threaded down 
through the hole in the stuffing box 
and fastened securely below the deck 
or tied to a ring too large to come up 
through the hole. The rest of the rope 
is then fed into the locker, where it will 
automatically coil itself; and _ the 


threaded cap is given a turn to keep it 
in place.—GuY A. RAFUSE. 





Attachment Frees Rake of Leaves 


welded to a 5/16-in. diameter rod, which 
is mounted on the rake proper by means 
of two metal arms. These arms are 
preferably welded to the upper corners 
of the rake, although they may be bent 
at right angles and riveted 
on. The rear ends are drilled 
to take the 3/16-in. ends of 
the prong rod. These pivot 
points should be well oiled 
so the prongs will swing 
freely. 

A metal stop plate 1/16 
in. thick is fastened to the 
pole a short distance back 
from the prongs of the 
rake as illustrated at the 
left. 

Near the end of the back 
stroke, the rake is lifted up, 
and just as the forward 
stroke is begun, gravity 
and inertia swing the auxili- 
ary prongs with sufficient 
force to sweep off the ac- 
cumulated grass, leaves, 
and twigs.—D. W. C. 
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Craftwork 
on Display 


NATIONAL HOMEWORKSHOP GUILD 
CLUBS WIND UP SEASON WITH 
MANY EXHIBITIONS 







HOUSANDS of projects—includ- 
ing inlaid pictures, furniture, toys, 
models, and novelties—have been 
exhibited by home workshop clubs 
in hardware-store windows and vacant 
stores, Y.M.C.A.’s, and in conjunction 
with hobby shows in many cities and 
towns throughout the United States and 
Canada during the past few months. 

Made by members of the National 
Homeworkshop Guild, the work shows 
what fine craftsmanship can be attained 
by amateurs. The exhibits have been 
viewed by hundreds of thousands, and 
the interest displayed indicates that 
the Guild will experience greater activ- 
ity in the fall than ever before. 

More than two thousand adults, be- 
sides hundreds of children, inspected 
the third annual exhibition of the North 
Shore Craftsman Club at Waukegan, 
Ill. Wesley Biastock was awarded a 
lathe for the furniture he entered in 
the show; Charles Stone won a bench 
vise with his wood carving; David Lund- 
gren, carving chisels, awarded for wood 
carving; C. W. Clark, abrasive tools, 
for model boats; Yale Shellenger, a 
trade certificate, for a model of the 
battleship Texas. 

Blue ribbons were presented to Cap- 
tain Anderson for mounted birds and 


Annual exhibition staged by 
North Shore Craftsman Club, 
Waukegan, Ill. There were 
more than 2,000 adult visitors 





animals, Arland Jack for a sail- 
boat, C. F. Cremer for a model 
locomotive, and A. E, Green for 
inlaid and scroll work. Boys 
who won prizes for model air- 
planes were Wayne Potter, M. 
Velcover, B. Hawkins, and W. 
Sayles. Judges were Mayor 
Mancel Talcott, Dr. L. W. Yates, 
C. W. Dickinson, and C. F. Cre- 
mer. 

G. N. Schalk won a special 
silver medal for the best crafts- 
manship displayed at the annual 
exhibition of the Wood-Ridge 
(N. J.) Homeworkshop Club. It 
G. N. Schalk, Wood-Ridge, was a walnut china closet which 
N.J., with walnut china closet brought him this honor. The 
that won a special medal same piece also received the 

most ballots in a popular vote, 
but had to be rated third since under the con- 
test rules he was ineligible for the first or 
second prize because he won first prize last 
year. First award went to C. D. Chase for a 
veneered checkerboard card table; second, 
L. J. Messenger, walnut sewing cabinet; 
third, Mr. Schalk; fourth, H. Hagemann, 
walnut writing desk; fifth, H. L. Fritts, in- 
laid pictures; sixth, H. G. Hoffman, walnut 
telephone table and chair. 

The show was held in a vacant store and 
attracted nearly 400 adults. There were sixty- 
five pieces on display. 

Robert B. Dyer has been elected president 
of the Lincoln (Nebr.) Homeworkshop Club; 
J. L. Witmer, vice president; H. L. Culver, 
secretary-treasurer. Meetings have been dis- 
continued; however, when they are resumed 
in the fall, each member is pledged to bring 
one new member . .. Because some of the 
members work at night, the Gem City Home- 
workshop Club of Dayton, Ohio, meets on 
Saturday afternoons. ..The Woodcraft Home- 
workshop Club of Kincaid, Kans., has com- 
pleted a wooden-shoe project and is now mak- 
ing three looms... (Continued on page 108) 









The 1937 exhibition of the Galesburg (Ill.) Homeworkshop Club was held in a 


furniture-store window. Prizes amounting to $130 were awarded to various members 


m 
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Portable Crane for Camp Cookery 


ITH this portable, double-duty 

camp cooking crane, it is equal- 

ly easy to boil, fry, or grill. 

The two arms may be swung over the 

fire or brought around to the cook as 

required. One is 5 in. higher than the 

other to give a different cooking dis- 

tance from the fire, and further adjust- 

ments are made by the use of pothooks, 

which may be linked together to lower 
the cooking’ utensils. 
Since it is made of 
pipe fittings, the crane 
can be quickly taken 
apart and folded in a 
canvas roll. It is de- 
sirable also to make 
canvas slips for the 
grill, skillet, and ket- 
tles. Kettles should be 
they will 
and pa- 
between 


selected so 
nest together, 
per is placed 
them to keep the in- 
sides clean and pre- 
vent rubbing together 

The materials for the 
crane are: 3 pe. ‘2-in. 
pipe, 24 in. long, thread- 
ed both ends; 1 pe. '2- 
in. pipe, 12 in. long, 
threaded one end; 1 p 
\,-in. pipe, 6 in. long, 
threaded both ends; 2 
nipples, 1% by 4-in.; 1 straight tee, 
in.; 2 couplings, '.-in.; 4 caps, !».-in.; 
2 reducing tees, *%4 by '2-in.; 1 pe. 9/16- 


Removing Loose Paint 
from Concrete Floor 


To SCRATCH-BRUSH paint blisters from 
a concrete floor repainting, an 
electric drill was with a wire 
brush as illustrated above. 
roller 


before 
used 


was supported on a 


varying the pressure, the edges of the 


cleaned spots were tapered off smoothly 


to the surrounding paint.—E. 5 


The handle 
skate. By 











Made as at the left, the crane is quickly set up and taken down 


in. round iron, 4 in. 

long; 2 pe. light 

chain about 40 in. 

long, or old tire 

chains with the 

crosspieces re- 

moved; 6 or more 

S-shaped pothooks, each made from a 
6-in. piece of No. 6 wire. 

Assemble the parts as 


shown, be- 


ginning with the foothold. The three 
pieces that form the foothold and the 
entire top assembly of seven fittings 
are each kept permanently together. 
Unless the ground is very hard, push- 
ing down on the foothold will drive the 
point in. Locate the crane on the wind- 
ward side of the fire so that the took 
can swing the pots or grill around to 
him on the cool side.—W, W, WHEATLY. 


A Space-Saving Workshop Layout 


equipment is on the side nearest the 
tool cabinet and woodworking bench. 
The motor has a reversing switch to 


N THIS workshop layout, a 1/3-h.p. 
| motor serves for all machines but the 
drill 
is accessible 
table, 


The operating mechanism 
from either side of the 
and the woodworking 


press. 


power 


drive machines on either side of the 
table. There is a separate switchboard 
on the wali for motor outlets, 
switches, fuse block, and the like. 
In case of an overload, a cut-out 
block protects the house fuses. 
Centered above the power table 
is a swinging light made from a 
discarded telephone’ extension 
bracket.. HAROLD A. DEHN. 
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ASSIVE wrought-iron 
hardware is surprisingly expensive, but 
an acceptable substitute may be made 
by using sheet lead over a core of ply- 
wood. The lead commonly used for 


flashing around soil-stack vents where After seven years’ exposure, this lead-and- 
they pass through the roof is suitable; 
it is about 3/32 in. thick. Slightly thin- 
ner sheet lead also will serve. 


The lead 
larger than 







Decorative Hardware 


FROM SHEET LEAD 


Small pirate's 
chest bound 
with lead ob- 
tained from old 
water pipe. 
Left, squaring 
the edges of a 
lead-covered 
hinge strap 


wood hinge strap is as good as when made 


is cut 


the 


core, and the edges 
are hammered over 





¢ A BOAT already has a half-round molding 


at the gunwale, the simplest fender is ob- 
tained by slitting a suitable length of 1-in. 
diameter white rubber tubing and applying it 
with copper tacks spaced 2 in. apart. A short 
length of the same material should be tacked 
over the stem 

A thick, soft fender, easily removed when 
painting time arrives, may be made by tack- 
ing a loose covering of heavy white canvas to 
a length of 4 by 114-in. white pine or cedar 
and packing it with kapok. Pack and tack 
about 10 in. at a time. Fasten the fender with 
short brass screws started from inside the boat. 

When a fender is required to afford a yacht 
protection against both side and upward 
thrust of the tender, make a tube of heavy 
white canvas about 10 in. wide and pack full 
of kapok.—W. E. STEWART. 
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CONSTRUCTION KITS FOR EVERY POCKETBOOK. SEE PAGE 15. 























One great advantage of using lead, 
aside from its workability, is that it 
will not cause stain marks on wood- 
work when exposed to the weather, pro- 
vided it is attached with brass screws. 
It may be left in the natural color or 
painted flat black. 

The writer’s first experiments were 
made with lead water pipe when he 
was still in school. It was split down 
the side, flattened, beaten to the de- 
sired shape and “surface, and used to 
decorate a small pirate’s chest. The 
rivet heads were reproduced by 
using large square-headed cob- 
ble nails. 

In making surface hardware 
over a wooden core, the steps 
are as shown. When cutting the 
metal with tin snips, allow suf- 
ficient to wrap around the edges 
of the form and over onto the 
back. The lead will bend in such 
a way as to leave round edges, 
but this is easily overcome by 
placing the covered form in the 
vise and beating the edges 
square.—REGIN ALD O. LISSAMAN. 














































A rubber-tubing fender 
is neat and serviceable. 
Canvas packed with 
kapok also may be used 
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HOW TO COMPLETE OUR NEW 


| S ' | b | 
HEN our new racing sail- the 14-in. wide slot cut through the keel. 
boat Blackcat has progressed Cut slots for the mast in the partner 
































as far as described in the and mast step, and paint the entire in- 
previous article (P.S.M., July side of the hull before starting on the 
p. 71), the remainder of the deck decking. 


2 
wv 


frames and the breasthook, mast part- The decking should be laid in not 
ner, and cockpit carlings can be put in, over 4-in. widths. Paint the deck 
lined up, and dressed down until per- boards underneath before they are put 


fectly true and fair to take the decking. on, and fasten them with 1-in. copper 

The centerboard trunk should be or galvanized iron nails. If the boat is 
made as shown in the drawings last to be left out in the sun, the deck 
month, with the bottom side carefully should be covered with canvas or heavy 
fitted to the curve of the keel. Paint muslin, laid in thick paint or canvas 
the inside before assembling. cement, stretched tight, and tacked 
Screw the trunk to the keel around the edges. The edges will be 
from both sides with 11s-in. covered later by the half-round sheer 
No. 10 and 2%-in. No. 12 molding and the cockpit coaming. 
screws, having first laid a The rudder and tiller should be made 
gasket of canvas or cotton of %-in. oak. Fasten the sections of the 
flannelette soaked with white rudder together with 14,-in. metal dow- 
lead or marine glue. The_- els and several 215-in. No. 12 screws. 
end pieces of the centerboard A square hollow mast, preferably of 
trunk should extend through spruce or fir, is desirable because it is 
strong and light. It should be made 
solid as far up as the gooseneck, and 
at the top and point where the tangs 
are fastened. The % by 1-in. piece 
should be put at the back for fasttning 
the sail track. Assemble the mast with 
waterproof casein glue, clamping the 
parts tightly together while the glue 
is drying. The T-shaped boom aiso 
should be of spruce or fir, fastened 
with screws or casein glue. 

The entire hull should be well sanded 
before the priming coat is put on. 
Afterwards the screw holes should be 
covered with (Continued on page 113) 












































Deck supports are screwed to 
bottom frames, deck beams, and 
cockpit carlings. Right, screw- 
ing centerboard trunk to keel Fastening pulleys for the sheet rigging. 
Note also how the rudder is hung with 
pintles and gudgeons of the standard type 
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<9 Pee. 








Two or three strands of twisted cotton wicking should be used for calking 
each seam. A calking wheel will do a good, fast job and insure tight joints 
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Blackcat" is 
13 ft. 4 in. 
long—a_ very 
fast, seawor- 
thy boat. The 
mast is held 
with wedges 
as at the left 
































The sail plan, drawings of 
the mast and boom, and de- 
tails-of their construction are 
given above. Decking should 
be laid in widths not greater 
than 4 in., as indicated below 


A boom crutch should be provided to hold the boom whenever the 
sail is off the boat. The hull is now complete, with all! its rigging 
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A “NERVE TESTER” like that illustrated 
will furnish much entertainment at 
parties, and it is an excellent science 
project for high-school pupils to make. 

The aluminum panel which forms 
the front of the box has a series of 
holes varying uniformly in diameter 
from 14 to 1/32 in. The individual who 
is undergoing the test is given a needle 
set in a handle and asked to insert the 
point in each hole in succession and 
withdraw it without touching the side 
of the hole and without using any sup- 
port for his hand. If he does touch the 
metal, an electric bell rings. The object 
is to see how small 
a hole he can reach 
before this happens. 

The box and panel 
may be any conven- 
ient size. The door- 
bell and battery are 
placed in the box 
and are connected 
as shown in the dia- 
gram. It is well to 
provide a_ binding 
post on the side of 
the box for connect- 
ing the flexible wire 


A Tester for Steadiness of Hand 


year pupils in the Phineas Banning 
High School, Wilmington, Calif. It has 
been used in connection with psychology 
tests.—M. H. COMPTON. 





leading to the needle. 

The model illus- 
trated was made as 
a science project by 
Paul Bevan and Ru- 
fus Issleib, eleventh- 





Screw driver with a spring clip for 
holding either machine or wood screws head. tOBERT J. WILLIAMS. 






Although sim- 
ple to make, 
this anchor 
is of an im- 
proved and 
efficient type 


A HIGHLY efficient navy-type anchor 
for a small boat may be made from a 
piece of 1%- or 2-in. pipe 14 in. long, 
about 30 in. of !.-in. mild steel rod, a 
piece of 20 by 4 by ',-in. mild steel 
plate, and about 10 lb. of scrap lead. 

To form the slot in the pipe for the 
shank, drill two 9/16-in. holes about 2 
in. apart and cut the metal away be- 
tween them with a hack saw. The slots 
for the flukes are made by drilling '4- 
in. holes, starting about 1 in. from each 
end. File the slot to fit the fluke tightly. 
At right angles to the slot, drill a '4-in. 
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Anchor for Small Boat Costs Little 


The object is to insert a needle point into each hole, beginning 
with the largest. If the needle touches the panel, c bell rings 


Starting Small Screws 


SMALL screws may be started easily in 
tight, unhandy places with a screw driver 
to which a thin strip of spring brass, about 
‘4 by 2 in., has been fastened with a rubber 
band and bent to hold it against the screw 


—60 











r ‘ 
42 OR 2" PIPE, 


14" LONG 
HOLE BAFFLE SLOT A TIGHT FIT 
FOR RIVET FOR SHANK 


hole for the rivet that holds the fluke. 

When assembling, set the shank in 
place, drive a 41-in. piece of the mild 
steel rod through the eye to secure it, 
and pack clay tightly around this as 
indicated to dam the molten lead. Then, 
after the flukes have been riveted in 
place, pour the lead in to hold them 
more securely and to add the necessary 
extra weight.—G. RANKINE. 








Sharp Corners Sanded 
with Beveled Disk 


IF THE rear edge of a sanding disk is 
beveled as shown above, it is possible 
to sand right up into the sharp corners 
of irregularly shaped work that other- 
wise would require careful hand sand- 
ing. The disk should, of course, be of 
no greater diameter than the width of 
the sandpaper used.—C. F. BLAKE. 





Above, the added 
parts. At right, 
stamp with name in 
printing position 


How to Combine Name 
and Date Stamp 


ALTHOUGH it does the work of similar 
devices costing several dollars, the com- 
bination name-and-date stamp shown 
above was made for about fifty cents, 
plus a few pieces of scrap brass. 

A small box or tray is formed as at 
A to hold the rubber type with its 
backing pad. To the tray are soldered 
two arms, and these are screwed to 
the frame of an ordinary dating stamp. 
If the name is very long, the arms are 
bent as shown at B. 

One view shows the tray mounted for 
normal use. If the date alone is re- 
quired, a small piece 
of paper is slipped 
under the name. 
Since this is a nui- 
sance if many suc- 
cessive date impres- 
sions are required, 
the two forward 
screwed are removed 
and relocated = so 
that, when desired, 
the tray can be 
raised out of the 
way as shown at the 
left. The stamp thus 
acquires a feature 
not found in the 
purchasable _ types. 

A. H. HONEST. 


The stamp with 
name tray raised 
so as to permit 
the date stamp to 
be used by itself 
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SENSITIVE 


Balance @ 
a 


s a ¥ ) x | 
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BUILT FROM 
SCRAPS 


LTHOUGH it will weigh to a frac- 
tion of a milligram, this beam 
balance did not cost me a cent. 
It was built entirely from 

scraps and salvaged materials. 

Column. A 114-in. wooden dowel 
about 121% in. long is set as shown ata 
slight angle in a hole bored in the base. 
A wooden bracket is fastened in a slot 
in the top to hold the knife-edge bear- 
ing, which is an iron washer with a 
nick filed across its upper face. Fasten 
the washer with small screws. 

Beam. Cut from white pine. Bear in 
mind these facts: 1. The point of sup- 
port (central knife edge) must be above 
the center of gravity of the finished 
beam, complete with indicator and ad- 
justment screw, but the shorter the dis- 
tance between these two points, the 
greater the sensibility or, as it is more 
commonly called, the sensitivity. 2. All 
three knife edges must be in the same 
plane. 3. The longer the power arms, 
the greater the sensitivity and the long- 
er the period of oscillation; however, 
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Top, front, and end views of the complete beam balance, and two detail drawings, the 
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first showing the knife-edge hangers and the second, the pan supports bent from wire 









Turning a knob to draw down the oscillation 
arrester, which is merely a pair of wire arms 
fastened to a T-shaped wooden device in rear 


By DALE W. ANSELL 


the beam must be rigid. 4. The lighter the 
beam, the greater the sensitivity. 

A section of razor blade is set securely in 
a slot in the beam, perpendicular to the 
plane of the beam. The indicator is iron 
wire, flattened and pointed at one end. The 
other end is inserted in the beam. 

On top of the beam, fas- 
ten a metal bracket to 
hold the adjustment screw. _ 
Inlay iron plates in ex- ee 
treme ends of beam and ~* °"|“7 
file a nick in each to locate rey) 
the knife edges. Nicks | 
must be same _ distance 
from central knife edge 
and perpendicular to plane 
of beam. 

A scale of ten divisions, 
each being 12 millimeters, 
is drawn on thin white pa- 
per and glued to the right | 





edge of the beam for the A 
; J 

rider (described later). | 

The zero mark is located y : 

directly over the central arg 

knife edge. E 
To test for the beam’s / 


center of gravity, tie a 


: ) , How oscillation 
nail to one end of a piece = orrester is held 
of strong thread and a on the column 


weight to the other. Hang 
the beam from one end on the nail, and the 
plumbed thread will pass through the pro- 
jected center of gravity. Since the center 
of gravity may be assumed to lie on the 
vertical center line of the beam, the point 
where the thread crosses this center line is 
the center of gravity. 

Pans. The supports are iron wire, bent 
and soldered. The pans are sheet copper 
disks. The knife-edge hanger is tin, bent 


double to hold the knife edge and soldered 
to a piece of wire bent to form the hook. 
Oscillation arrester. A wooden T is made, 
11 in. long, 4 in. wide. A U-shaped piece of 
wire is fastened to the bar of the T so the 
arms of the U extend far enough forward 
to support the 


(Continued on page 


113) 
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Built by Our Readers 


Boats, Models, and an Automobile 


Reveal Skillful Craftsmanship 





"HARTFORD" MODEL 


Model of the famous 
Civil War sloop-of-war 
Hartford built from 
Popular Science Month- 
ly plans by D. O. Sea- 
mon, of Terre Haute 
Ind. The work took ap- 
proximately 1,400 hours 
All the details are of 
wood except deadeyes 
and blocks. The model 
is 41 in. long over all 
ind stands 25 in. high 


The vessel is tamous 
as Admiral David G 
Farragut'’s flagship 


MODEL OF MT. VERNON HAS 3,726 PIECES 


Mt. Vernon, Washingto 
niniature by Earl D 


i eoftli eq 
paper ire the | nel 
175 1 rs and = 3,7 
contains 2,110 shingl 
are inlaid with 280 
randa is made of t 


from Popular 
With a 16-h.p 
planes readily and 


Bob Jackson, of Fort Wayne, Ind., 
Science Monthly 


months to complete 


. 
e* 


1 


17-year-old 


Bob’s first 


ULTRAMODERN CAR 


Car built by Len L. 
Seiler, of Boone, Iowa. 
It seats two in tandem 
weighs 2,600 lb., has 
all airplane instru- 
ments, and is sound- 
proofed. Up to 50 miles, 
the six-cylinder mo- 
tor operates on an 
up-draft carburetor, 
then a down-draft car- 
buretor cuts in The 
body is of rustless steel 





CATAMARAN BUILT BY DENTIST 


“I can’t think of anything half as easy 
to build, yet so fast and safe,” writes 
F. A. Graham, D. D. S., whose hobby is 
sailing on Lake Michigan. Each pontoon 
is made of four boards, 10 in. wide and 
20 ft. long—two boards for sides and 
two for the bottom—and has a canvas 
deck. The centerboard is %-in. steel 
plate, 3 by 4 ft. The A-masts are hinged 
at bottom to fold down so the whole rig 
can be run into a boathouse. The craft 
draws about 4 in. with the centerboard up 
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EFORE the homemade arc welder 
described in the two preceding ar- 
ticles of this series* can be put 
into operation, it is necessary to 

make a holder for welding rods and a 
mask. 

Holder. Obtain round brass rod, 1% 
by 15 in. Cut a piece 1 in. long for the 
end piece (Fig. 10) and drill as shown 
to hold welding rods up to 4 in. in di- 
ameter. If it is desired to use larger 
carbon rods, provide an additional end 
piece. 

Cut down one end of the remaining 
brass rod to a diameter of 14 in. for a 
distance of 1 in. and thread as indicated. 
The threaded portion should be tapered 
at the end so that it will screw into the 
end piece and reach the farther side of 
the ',-in. hole. File the opposite end 
of the long rod flat, and drill and tap 
for a machine screw to hold the lug of 
the cable. 

Provide a wooden handle with a 14-in. 
hole through the center, and add a fiber 
or asbestos-board guard. A piece of 
regular welding cable should be obtained 
to connect the rod holder with the 
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Homemade rod holder for arc 
welding and, at right, details of 
the parts. In actual use, the hand 
must, of course, be protected 
by a heavy gauntlet of leather 


AUGUST, 1937 


A good mask is essential. It protects the welder's eyes from 
ultraviolet rays and his face from particles of molten metal 


Welding Rod Holder 


By 
KENDALL FORD 


transformer as it is more flexible. 

Connecting Lug for Work. Drill and 
shape the lug from round copper rod 
1, by 3 in. as in Fig. 11. The side to 
be clamped next to the part being weld- 
ed should be filed perfectly flat to 
insure a good contact. Solder rubber- 
covered flexible wire not smaller than 
No. 4 in the lug to connect with the 
transformer. 

Mask. The operator’s eyes and face 
must be protected. This point cannot 
be too strongly emphasized. The ordi- 
nary colored glasses such as are used 
for oxy-acetylene welding are worth- 
less in preventing the harmful ultra- 
violet arc-welding rays from injuring 
the eyes. The mask also protects the 
face from the molten particles of metal 
that are continually flying from the arc. 

Obtain 1/32-in. thick fiber, 16 by 18 
in., and cut and drill as in Fig. 12. Bend 
along the dotted lines, but not sharply 
or the fiber is apt to crack. Rivet or 
bolt at the corners, The special glass, 
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Fig.44 _ ) 


woopD 
HANDLE 





DRILL THROUGH 
WITH 14" DRILL 
| 


ND 
BRASS ROD 





FIBER OR 

ASBESTOS-BOARD 
V4" WSS. GUARD, 1%" THICK, 
THREAD 5” DIA. . 





Fig.10 













































Rear view of the mask, showing glass frame 
and headband. The drawings are given above 


2 by 4 in., may be obtained from dealers 
in welding supplies. Place a piece of 
clear glass on each side of the colored 
glass. The outside piece will become 
pitted and will have to be replaced oc- 
casionally. A glass-holding frame may 
be made as in Fig. 13 from 20-gauge 
metal. Fasten it to the fiber with small 
machine screws. 

Approximately 314 ft. of 20-gauge 
spring brass % in. wide will be re- 
quired for the headband 
(Fig. 14). The mask is 
slipped on the extended 
machine screws on the 
headband and held with 


THREADED knurled or wing nuts. 

HOLE FOR Th} 

CONNECTING This arrangement en- 
= Aa ables the mask to be 
BN swung upward for in- 

: specting work. Before 
the headband is fastened 
to the mask, wrap it 
with several layers of 


cotton tape to pad any 
sharp edges. 
(Continued on page 114) 
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Helpful Hints for Motorists 





Child's Roller Skate Aids 
In Changing Heavy Tires 


To LIGHTEN the 
task of changing a 
heavy tire, one 
truck driver carries 
an ordinary roller 
skate in his tool kit, 
and uses it as shown 
at the left. The 
skate supports the 
weight of the tire, 
leaving him free to 
slide the spare 
wheel in place. I’ve 
used the same kink 
whenchanging tires 
on my car and find 





that it eliminates 
lifting the heavy 
wheel.—A. H. W. 





A rack that will keep small 
engine parts and repair tools 
in order without danger of be- 
ing upset can be easily made 
from 2 shallow baking pan, a 
short threaded rod, and two 
nuts. The rod should be of the 











ime diameter and thread size 


as the studs, 


cylinder block The baking pan, 


tween the two nuts as shown H. W 






so that it can be screwed into the 
preferably 
of the heavy sheet-metal type, is clamped be- 





Flap Valve Makes Car Doors Close Easily 


PAT> / . 
Arenhat he St — The flap valve, and MANY owners of new, steel-roofed 
VALV. WHEN jad how it is installed cars experience trouble with doors 





, DOOR | 
Y'CLosinc 


that are hard to close because of 





} Z 








air trapped within the rigid body 
in fabric-topped cars, the roof 
yields enough to relieve this pres- 


sure. The trouble can be eliminated 
by installing the simple flap valve 
illustrated. It consists merely of a 
hinge and a paper-faced metal disk, 
and is most conveniently located in 
the dash.—E. T. G 











Emergency Fog Lights Made 
from Cardboard Tubing 


darkness are a particularly 
bad combination of driving conditions 
because the headlight beams are reflect- 
ed back into the driver's eyes. This glare 
can be partially eliminated, however, by 
pair of cardboard tubes and 
fastening each lamp, bracing 
them with string. The tubes direct the 
light on the road, and extend the range 
of vision considerably.—R. T. T. 


Foc -and 


making a 
one to 
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This instrument 
panel mounted 
under the hood 
makes electrical 
adjustments easy 





Car's Electric System Checked 
With Auxiliary Meter Panel 


THE man who likes to make his own 
adjustments to the electrical system of 
his car will find it worth while to install 
a voltmeter and ammeter permanently 
on the engine side of the dash, as shown 
in the photographs above. This makes 
it easy to note the effect of each adjusi- 
ment while the work is being done. The 
ammeter is connected across the battery 
terminal of the generator cut-out and 
the ground (chassis), and indicates the 
total generator current, including that 
used by the ignition system. Thus its 
reading is higher than that of the car's 
regular ammeter. The generator can be 
set to the exact charging rate desired 
by watching this meter while the third 
brush is shifted. The voltmeter is wired 
in series with a push button, and con- 
nected between the battery lead and the 
ground. It shows the voltage of both 
battery and generator.—A. C. C. 


Funnel and Pliers Form Handy Flash-Light Holders 


For directing the 
beam of a flash 
light just where itis 
needed, an emer- 
gency support can 
be made by grip- 
ping the barrel of 
the light in a pair 
of pliers, and slip- 
ping a rubber band 
over the handles. 
For work under the 
car, a permanent 
holder can be made 
from a large fun- 
nel. Cut the neck 
down to about one 
inch in length, and 
make several 
lengthwise slits in 


the remaining col- 
lar. The torch is 


gripped firmly by 
the metal tabs, as 
shown, and the 
wide base prevents 
upsetting.—G. E. H. 





FLASH LIGHT 
PROPPED 
ON PLIERS 








For chassis work, the holder above 
will direct the light where it is 
wanted. The plier arrangement at 
the left is fine for tire repairs 
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1060 PARACHUTE 
JUMPS — no mishaps! 
Floyd Stimson {right} 
started smoking Cam- 
els 10 years ago—at 
the time he made his 
first parachute jump. 
“Camels are so mild, I 
take healthy nerves for 
granted,” says Floyd. 
“I’ve found what I 
wantin Camels mild- 
ness and tastiness.” 


ba 
rAB $3 





) 









SURE IT IS 
—_and mighly 
strenuous loo! 






“C PORT, even for the fun of it, 
can be tense and tiring,” says 
Miss Gloria Wheeden, who shows 
her skill at aquaplaning above 
and at the left. “Like most of the 
folks who go in for water sports, 
I pride myself on my fine physical 
condition. Yes, I smoke. When I 
feel a bit let-down, I light up a 
Camel and get an invigorating 
‘lift’ in energy.” 
Miss Wheeden’s enjoyment of 
a lift from Camels is shared by 
famous championsin many sports, 
and by millions of other men and 
women in all walks of life. When 
an active day drains physical 
and nervous energy, Camels help 
you renew your flow of vim. 
And being mild, they never get 
on your nerves. 




























ot 
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Copyright, 1937, R. J. Reynolds Tobacco Company, Winston-Salem, N, C 


“MANY A TIME I’ve 
smoked a Camel to get 
a‘lift,’” says Harry Bur- 
mester, printer //eft}. 
“With Camels handy, 
I feel I can take the 
tough spots right in 
stride. Camels never 






% COSTLIER 

TOBACCOS 

> 
*’ Camels are made from 
finer, MORE EXPENSIVE 
TOBACCOS... Turkish 
and Domestic...than any 













tire my taste or irritate { 
my throat—even smok- 


‘ - other popular brand 
ing as much as I do. Po! 






















Action snapped at 1/30 second. 
The secret lies in keeping at a 
distance—in this case, 60 ft. 


OUR camera may be of 





Sports Photography 








THREE TRICKS OF TAKING ACTION 























a very inexpensive and 

ordinary type, but that’s 

no reason why you can't 
take good sports and action photos. 
Even those cameras with only one snap- 
shot speed are quite capable of giving 
satisfactory results if you know the 
various tricks of sports photography. 

The accompanying illustrations show 
what can be done. Most of them were 
taken at 1/30 second with a three-dol- 
lar camera. 

Catching the action when it is 
stopped—that’s the first secret to learn. 
It is one of three principal ways in 
which we take sports snapshots, and 
the easiest to understand and_ use. 

Did you ever stop to think that 
some of the most dramatic mo- 
ments occur when there is no mo- 
tion at all? Let's take a tennis 
player about to serve. His racket 
is drawn back and his face is con- 
torted with effort, but his body 
has very little motion. Watch a 
baseball player about to hit the 
ball. The bat is drawn back, and 
the player’s face is eloquent of 


energy. Again we have action Action without motion: 
without motion. 10 ft., 


This moment of arrested mo- 
tion is duplicated many times in sports: 
the diver at the top of his leap; the 
golfer at the top of his swing, either 
before or after he has hit the ball; the 
sprinters at their marks as the gun 
goes off; the football player at the top 
of his kick, and many others. These are 
the instants when you can get your 
picture. 

Let me warn you, however, that you 
must expect some failures, especially at 
first. You cannot hope to snap every 
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1/25 second 


picture perfectly. It takes pa- 
tience and experience to be able 
to anticipate and catch the lull 
that you are waiting for. 

A knowledge of the game 
helps a lot here. If you can 
anticipate from the way the 
game is going that there will 
be an attempt to steal third, 
then you can get set and catch 
the runner at the moment he 
stops his slide in a cloud of dust. 





SNAPS WITH AN ORDINARY CAMERA 


By 
EMILE ALETTI 


There is another important thing to 
remember: Get as close to your pic- 
ture as you can. A large image is a 
lot more satisfying than a tiny picture 
taken a hundred feet from the action. 

Some games, of course, seem to have 
no moments of suspended action, such 
as soccer, lacrosse, and polo. How are 
we going to get pictures of these 
sports? Again, suppose we want to 
take sprinters at the tape or hurdlers 
going over the timber? Here we have 
to use our second method. 

In the case of runners at the tape, 
stand about forty feet from the tape 
at the side of the track and take the 
picture from there. The same pro- 
cedure applies whenever the athlete is 
running towards (or away from) the 
camera. Wait until the runner is forty 
feet away, then snap him. 

Now, you may follow these instruc- 
tions and find that your pic- 
ture is blurred. This indi- 
cates that you were too 
close for the shutter speed 
of your camera. The exact 
distance for any particular 
(Continued on page 116) 


Below, soccer players moving toward 
camera, taken at 20 ft., 1/30 second 
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Full-range ‘miniature’ at a 


— remarkably low price 


440 


ODAK VOLLENDA in hand, you’re ready 
for every picture that comes along— 
“now-or-never” off-guard snaps, lightning-fast 
sport shots, landscapes, close-ups, rainy-day 
pictures, indoor snapshots under Photofloods. 

The brilliant /.3.5 anastigmat lens—the 
Compur-Rapid shutter with nine speeds up to 
1/500 second — explain Kodak Vollenda’s 
unusually wide picture-taking range. Negatives 
are critically sharp, and capable of extreme 
enlargement — especially when Kodak Pana- 
tomic Film has been used. 
















Ask your dealer to show you Kodak Vollenda 
and the pictures it takes. Weigh its wide range 
and advanced refinements against the low price 
—$44.50—and you're pretty sure to agree that 
in the “‘miniature’’ field, the Vollenda is the 
buy... Eastman Kodak Co., Rochester, N. Y. 

























nes 
LENS elt _ You ge sharp d 





. at f-3-> ’ ,ather an ONLY EASTMAN MAKES THE KODAK 
Anastigmat J-° or cloudy otofloods- 
atives 1 ae ¢ under oo 
indoors 4 DEPTH-OF-FOCUS SCALE (A) Rotating outer ring shows 





e ith 9 speeds sharp-focus range for any stop-and-distance combi- 
+ w ~ % . — . . 
Rapid, fast acion— nation, FINDER (B) The direct-view, eye-level type; 
f as Salih ° ‘ 
0 second 7 we dificult folds flat when the camera is not in use. 
econ 





YOU GET 16 PICTURES 
ON AN 8-EXPOSURE ROLL 


Kodak Vollenda gives you 
16 pictures, each 1%6 x 
1%. inches, on a roll of 
Kodak Film No. 127: Veri- 
chrome, 25¢; “‘SS”’ or Pana- 
“4 tomic, 30¢. 
Hinged back makes 
8 68 loading easy. Ruby win- 
ry at dows have safety device; 
im no need for covers when 
iL using fast film. 
For negatives capable of 
— extreme enlargement, 
Kodak Panatomic Film is 
especially recommended. 


KODAK VOLLENDA 


Please mention Poputar ScteNcE MONTHLY when answering advertisements in this magazine 





ACTION FRONT 


Actuated by push button, 
automatically opens cam- 
era, extends bellows, 
erects lens, and locks 
front firmly in correct 
picture-making position. 
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“Misfit Blades 
Nicked My Face 


Scraped My Skin 


—says Illinois man 


Now I’m back to Gillette Blades 


in my Gillette Razor.” 


MISFIT BLADES 
NICKED MY FACE 
AND SCRAPED MY 
SKIN. NOW I'M 
BACK TO GENUINE 
GILLETTE BLADES 
IN MY GILLETTE 


RAZOR FOR 
COMFORTABLE 
SHAVES 


| HAVE TRIED MISFIT 
BLADES, BUT THE 
EXTRA ENJOYMENT 
| GET FROM 
GILLETTE BLADES 
IS WORTH THE 
SLIGHT DIFFERENCE 


“ 


W. K. Slocombe, N. Parkway, Hempstead, N.Y. 


Millions Are Switching Back 


— to Gillette ‘‘teamwork’’ shave 


¢ ¥- trouble with using MISFIT blades 
is that the shaving edges may not 
be properly exposed in the razor. Too 
much shaving edge is likely to scrape your 
face. Not enough shaving edge leaves your 
face half shaved. But why risk these dis- 
comforts when you can avoid them by 
always using Gillette Blades in your 
Gillette Razor. These two are made for 
each other. Designed by the same engi- 
neers, they are matched as perfectly as 
the parts of a fine watch. Buy Gillette 
Blades for your Gillette Razor today. 


Gillette Blades 


Precision-made for the Gillette Razor 
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Members of a club organized in Buenos Aires, Argentina, along lines suggested 
by the National Homeworkshop Guild. There are now several large foreign clubs 


(Continued from page 95) 


Recent programs of the Great Falls 
(Mont.) Homeworkshop Club have in- 
cluded the making of an inlaid picture, a 
demonstration on metal turning lathes, 
and a talk on laying gold leaf. The mem- 
bers are entering a number of pieces in a 
hobby show sponsored by the local rec- 
reation association. 

Paul Denis, secretary of the Cartier 
Homeworkshop Club, Montreal, P.@Q., 
Canada, is making a model of a famous 
locomotive, and Georges Frenette is 
building a model warship from plans 
drawn by Mr. Denis. .. Members of the 
Vansjield (Mo.) Homeworkshop Club 
have discovered that the tables used for 
pin-ball games can easily be made into 
attractive tables for the home. The ta- 
bles can be obtained very cheaply since 
laws were passed forbidding the playing 
of such games. .. A demonstration on 
the use of plastics was given at a meet- 
ing of the Oklahoma City (Ohtla.) 
Homeworkshop Club. Another meeting 
was devoted to a discussion of shop 
problems. .. Benjamin Burbank gave a 
demonstration of homemade sanding 
disks and grinding wheels for a recent 
meeting of the Brunswick (Me.) Home- 
workshop Club held at the Searles 
Science Building. 


Hom co youde, 
are hind-agrey: 


eyeat fo hear 





Amusing megaphone placards made by members of the lin 
Newcastle (Calif.) Club for use as a playlet novelty 


New officers of the Freeport (N.Y.) 
Craftsman’s Guild are Gilbert Flint, 
president; Theodore Congdon, vice pres- 
ident; Bruce Cook, secretary-treasurer; 
Lloyd Hansen, librarian. On the board 
of governors are Frank Filkins, Charles 
Stumpf, and Paul Georgi. 

A demonstration of the use of Keene’s 
cement was given by Don L. Olson at a 
recent meeting of the Dawson (Minn.) 
Homecraftsmen Club. Mr. Olson turned 
a bowl and several trays on a lathe. In- 
dustrial sound and silent moving pictures 
have been shown with the new projector 
owned by the high school, where meet- 
ings are held. Among the projects dis- 
played at the annual exhibition the end 
of May were floor and bridge lamps, 
sewing baskets, table lamps, end tables, 
book ends of wood and copper, and other 
wood and metal articles. 

Metal spinning and the use of spin- 
ning tools were demonstrated by the 
manual training instructor at Benton 
High School for the St. Joseph (Mo.) 
Homeworkshop Club. Also included in 
the evening’s program were displays of 
Indian beadwork, leathercraft, archery, 
and woodcraft. The meeting was ar- 
ranged by B. O. Willhite, and students of 
the manual training class greeted mem- 
bers at the door and directed 
them to the proper room. 

William Howard Galbraith 
was host to the Capital Home- 
craft Club of Washington, D.C., 
and gave a short talk on wood 
finishing, illustrated with 
sketches. Reid K. Middleton 
demonstrated the application of 
woodworking to foundry prac- 
tice and described how to make 
a pattern. David and Jack Por- 
terfield were hosts to the club 
at another meeting. 

New Officers of the Ashtabula 
(Ohio) WHomeworkshop Club 
are Richard Pearson, president; 


Emil Nelson, vice president; 
Carl Zehr, secretary; E. A. Ol- 
son, treasurer; John Hoyt, li- 


brarian. Recent programs have 
included demonstrations of vio- 
making, metal spinning, 
poultry- (Continued on page 109) 
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Guild Craftwork on Display 
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Craftwork on Display 


(Continued from page 108) 
nod 

disease diagnosis, soldering, welding, and 

furniture finishing. 

During the past year the Massachusetts 
Model Railroad Society, Inc., Boston, 
Mass., has grown from thirty to eighty 
members. A new clubroom has been 
leased and at present the members are 
building a new layout, which consists of 
a double-track main line with a single 
track mountain division having stations, 
bridges, yards, roundhouse, and turnta- 
ble in “O” gauge; also a single-track line 
with yards and equipment in “HO” 
gauge, and a loop in “OO” gauge. The 
club’s workshop consists of a workbench, 
metal-turning lathe, drill, and various 
small tools necessary for metal working. 
Lester D. Friend is president; Howard E. 
Paulson, vice president; Wilfred L. Hur- 
ley, secretary; Ralph A. Barrows, treas- 
urer; Stanley M. Hauck, librarian. On 
the board of directors are John Borges, 
Herbert O. Harris, and Sidney Jagger. 

Molding in a home foundry was dem- 
onstrated to the Tri City Homeworkshop 
Club of LaSalle, Peru, and Oglesby, Il. 
A picnic was held early in June... Two 
members of the Oneonta (N.Y.) Home- 
workshop Club are building band saws 
and another is making a drill press. An 
elaborate toy-building program is 
planned for next fall; also an exhibition. 

. After attending a recent exhibition, 
the Passaic County Homeworkshop Club 
of Hawthorne, N.J., arranged to visit 
some of the members’ workshops of the 
Wood-Ridge (N.J.) Homeworkshop 
Club. As a result, the Hawthorne group 
is planning its own exhibition ... The 
Vewcastle (Calif.) Homeworkshop Club 
held a successful exhibition in a store. 

The Dover (N.H.) Homecraft Club re- 
cently enjoyed a month crammed with 
instructive talks and demonstrations. 
Professor Clark Stevens of the Univer- 
sity of New Hampshire explained meth- 
ods of identifying different species of 
wood and showed lantern slides; moving 
pictures on the manufacture of steel 
were shown at a second meeting; Arthur 
Cram, Jr., displayed anvils and hammers 
for making copper dishes, and Daniel 
Flint told about a trip through a glue 
factory at Gloucester, Mass., at the third 
meeting. An illustrated lecture on meth- 
ods of framing stairways was given at 
the fourth meeting by Professor L. J. 
Batchelder. 

A contest is being sponsored by the 
Covington (Ky.) Homeworkshop Guild, 
the work being divided into three classes: 
items having a value less than $5, be- 
tween $5 and $15, and over $15. Some 
very original and practical projects have 
already been started. Charles Zimmer, 
Jr., has been named publicity chairman 
yi Courses in four subjects—photog- 
raphy, leathercraft, weaving, and wood- 
working—are being conducted by the 
Cabway Lingo Homeworkshop Guild, 
Vissouri Branch, W. Va....In order to 
demonstrate the use of a bench saw, 
planer, and drill press, Alfred Munick 
built a foot stool for the South Shore 
Homeworkshop Club of Quincy, Mass. 





How to Start ‘ ‘Club 


CoMPLETE information on how to or- 
ganize a home workshop club is yours 
for the asking. Address the National 
Homeworkshop Guild, 347 Fourth Av- 
enue, New York, and inclose a large (le- 
gal size), self-addressed envelope bear- 
ing a three-cent stamp. 


CaS 
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Veuver TOBACCO tastes better and better 


the more you smoke it. This fine Burley 


tobacco is mellowed two years in wood... 


that makes it milder. 








Or cigarette 


MONTHLY Aen Ans 


ering advertisements in this magazine 


And it’s smoking 
tobacco with that pure maple 
sugar flavor for extra taste 


and aroma. 







Copyright 1937 
Liccett & MYERS 
Tosacco Co. 
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LOW COST POWER 





with this 
KRW-FORD V-8 Unit 


Here's dependable, low-cost power up to 
60 H. P.—complete, compact, portable 
Ideal for line shafts, welders, compres- 
sors, hoists, pumps, amusement devices, 
well drillers, agricultural, oil field and 
contractors’ equipment, etc., etc The 
most complete industrial power plant 
built. Uses gasoline or natural gas 


Assembled with brand new heavy-duty 
Ford V8 Truck engine. Large capacity 
radiator protected by heavy screen. En- 
gine rubber mounted—outfit complete 
with governor, gas tank, 17-plate battery, 
instruments, etc Available also com- 
pletely enclosed with sheet steel housing 


Nrite for complete information, price, 
and data showing how this unit will pay 
for itself out of savings in a few weeks, 
whether operated on gasoline or natural 
gas. You can buy thru your Ford Dealer 
and benefit by local service and low-cost 
Ford engine replacement feature. 


9 Lock St. 


yh, Tl + \ 
EXCLUSIVE BUILGERS OF APPROVED FORD SHOP equipment SImCE iei6 











Always mention PorpULAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 





GET your WINGS with a CUB! 


rut } | er otor 1 Ke t ile 


TAYLOR AIRCRAFT COMPANY 


’ © Sereet, Bradford, Pa., U.S.A 


The New Silver CUB 
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BLUEPRINTS 


for Building a 
RACING SAILBOAT 


F YOU begin work at once, there is 
| still time to build our new racing sail- 

boat Blackcat and enjoy it before the 
boating season is over. The boat is 13 
ft. 4 in. long, 5 ft. wide, will carry three 
passengers, weighs 250 pounds, and 
costs approximately $75 to construct, 
including all fittings and a purchased 
sail. The price of the complete set of 
blueprints (Nos. 321-322-323) is 75 cents, 
and for $1.50 additional full-size pat- 
terns of the frames and other important 
parts will be drawn to order. 

Many other biueprints for boats, as 
well as ship models, radio sets, furni- 
ture, and novelties, are available. Some 
of them are listed below, but it is best 
to send a stamped, self-addressed enve- 
lope for the complete list. 






ee BOATS 
im Canoe, 16-ft. Canvas-Covered 
™ Kayak, with sail, etc., 192- 
Ls RE eee 1.00 


Camper's Utility Boat (11 ft. 2 in. long, 
canvas-covered, for outboard motor 


or rowing), 281-R.. alia casas?  vauel 
Canvas-Covered Duck Boat (13 ft. 6 in. 

long), 279-R scanileicitanadaeiatils .50 
Folding Duck Boat. ‘(3 ft. long), 170-R...... .50 
High-Speed Boat for Small Outboard Mo- 

cos (7 £6. 22 ims. Sette), BOT oT cccseccecsese -50 


16-ft. Motorboat-Rowboat (has decked hull; 
for use with outboard or inboard 
GeiwGe BOE GREG), BI eccccicéssicsccccescsese .50 
Outboard Racer for Class “A” and “B”’ 
Motors, (10 ft. 4 in. long), 211-212-R_ .75 
Racing Runabout (13 ft. long, for outboard 
motor), 261-262-R . cakacidaend 75 
Racing Sailboat Blackcat (13 ft. 4 in. long, 
5 ft. beam, weighs 250 lb., Marconi 


SR. Tee i emccnsntnspeacesinseransesiinines to 
Sailboat (12 ft. long; weighs 200 lb.; has 
fast skimming-dish hull), 314-R.......... .50 


Sport Runabout (9 ft. 8 in. long, 43-in. 
beam, for small outboard motors), 
309-310-R ...... sinentendtseinsacsaminsmnhaiipiesins ore 

Utility Rowboat, 13- ft., “(can also be sailed 
or driven by outboard motor), 224-R_ .50 


# RADIO SETS 
All- Wave Portable Receiver 


ai oW (two tubes, sperenes by bat- 
cae —) tery), 217-R. EEO .50 
Amateur Short Wave Receiver, 155. = — 
Amateur Radio Transmitter, 183-184......... .50 
Five-Tube Short Wave (A.C. or D.C.), 223 .25 
Full Electric Headphone Set, 130...... » oe 
One Tube (battery operated), 103.............. . 
Screen-Grid Set, 109 jedan a 
Short-Wave Converter Unit, 137................ .25 


a MODELS 


jenn §=Aquitania, liner (9 in.), 225...... .25 

a > ~ 

lwp 4 Bluenose,famous fishing schoon- 

{ er, 17%g-in. hull, 110-111-112-R 1.00 

B rig. M: alek Adhel (20-in. hull; frame-and- 
plank construction), 304-305-306-R.... 1.25 

Cc ee Ship Great Republic setae in. mati 


2-2/ ; 27 4 R ° 1.25 
Coast "Guard Patrol Boat (205%- in.), 286- 
287-R , Pe 


Constitution (“Old Ironsides’’), 21-in. “hull, 
57-58-59-R ‘ .00 
Covere 4 Wago n (231% in.), 118-119-120-R 1.00 
Cruiser U.S.S. Indianapolis (12-in.), 216 29 
Farragut’s Flagship Hartford (33! 2-in 


hull), 221-222-R 1.50 
Felucca or Barbary Pirate Galley (20 in.). 

44-45-R ‘ ay 
Freighter, Ocean (14-in.), 271 ‘ oe 
H. M. S. Bounty (8'%-in. hull), 254 — 
Liner Normandie (205¢-in. hull), 264- 265.. .50 
Liner St. Louis (11-in.), 231............ 2 
Racing Yacht Seascout (42-in.), 106-107- R.. P| 
Roman Galley (19-in.), 138-1. 2 Sim Bp 
Ship Model Weather Vane, SRE .25 
Stagecoach with Horses, 144- 145- 146- R.. 1.00 
Trading Schooner (17%-in. hull), 252- 253... .50 
Tugboat, Harbor (113¢-in.), 284 cic, Sn 
U.S. Battleship Texas (3-ft. hull), 197-198- 

199-200 .. jadi diesabbeppdshunehinhsisanemaniuidiiin 1.00 


Specially designed for 
beginners, "Blackcat"” is 


easy to build from our 
Blueprints Nos, 321-323 























Viking Ship (20%4-in.), 61-62-R.u....ccccccsccseese #8 
Whaling Ship Wanderer (20'-in. hull), 151- 
IT ccchansndinntcenksduseincdeaicnsaigiedtiigiceen 1.00 
Yacht Rainbow (7% in. hull), 233 25 
(Construction kits are available for) 
(some of these models. See page 15.) 
FURNITURE 
Child’s Costumer, 179A 25 
Coffee Table, 245A............... << <ae 
\ Colonial oar Desk, 21. 25 
Double-Decker Bed, 277A .........cc:ccccceeeseseees 2 
End Table, American oe 241A. . wae 
Four-Leaf Card Table, 239A..............0 o wae 
Gate-Leg Table with Round Top, 24.. ~ a 
Hanging Wall Cabinet, 280A ......0.......:cccccccce000 .25 
Magazine Rack and Wooden Wastebasket, 
RS RR ONE ae ee 
Maple Tavern Table, top 30 by 68 in., 318A _ .50 
Modernistic Lamps (three designs), 97........ ao 
Reading Tables, Two, 68................cssssocosss id ae 
OE, See aa 
Silverware Chest on Stand, 2 25 
Smoking Stand, Modern, 238A ...........cccccccccseee 25 
Telephone Table and Stool, 18.. » van 
Tilt-Top Table (turning), 140.............. « ae 
Treasure Chests (metal bindings), 78............ .25 


MISCELLANEOUS and TOYS 





Arbor and Garden Gate, 9........ .25 

Baby’s Crib and Play Pen, 26 .25 

"3 Block Puzzles (six), 65............ 25 
Goan Holder (in form of miniature 

three-gun naval turret), 299A.... .25 


Flowerpot Stand (38% in. high) and Novel 
Modern Table Lamp, 
Log-Cabin Bird House, 244A.. a 
Projector for Photos and Pictures, 259A.... .25 
Toy Fire Engine, Dump Truck, etc., 101... .25 
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Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows 





UID ssisccsciniisaniiaisicanivhicicsaiinntaialichasiaiatirilabeisibididatianiadaanie | 
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City and State. 
Please print your name and address ‘cle: arly. 








| 
—e 





POPULAR SCIENCE MONTHLY 








i 
1 
1 


a Ge tte AM bet heat MCU CUM 


\ 
1 
J 
f 
I 


Wo 


annannaa wn 


Hammered 


AMMERED aluminum 
m4 is now so popular that 

more amateur crafts- 
men should try using this 
soft, easily worked metal. A 
good project to start with is 
the nest of coasters illus- 
trated. 

From a sheet of 18-gauge 
aluminum, lay out eight 
squares, each 34 by 3% in., 
cut with tin shears, and 
round the corners. Scribe a 
2°,;-in. circle on each. By 
holding each slightly raised 
on an anvil, form a saucer 
inside the circle by driving 
down the metal with the ball 
end of a ball-peen hammer. 

Set the piece flat on the an- 
vil and smooth the bottom of 





Completed coasters. 
At right, how the 
ter, however, should be margin is flattened 


raised as shown in the cross- 
section drawing. Next hold 

the piece against the sharp F 
edge of the anvil and ham- t 
mer the margin out flat. File | 
the edges smooth and apply 
any desired design. In the 1] 
example illustrated, the de- 
sign was cut in with hollow 








How Handle 


£4 Bert 





punches. 

The nest is cut as shown 
and after a circle 2% in. in 
diameter has been scribed, 
it is formed like one of the 
coasters. The handle is cut 
out, hammered on one side, 
bent, and riveted with alum- | | 
inum rivets, after which the 


cated. 

















the saucer evenly with a 


planishing hammer or the on the set, rub the pieces | 
flat face of a machinist’s evenly with jeweler’s fine 
hammer. A spot in the cen- emery paper.—D. H. [ 








Read H. V. KALTENBORN’S 
Version of What Happened to a 
Beechhurst, New York, Motorist 


I WAS nearing 2 P.M. The Whitestone Road 
I was thick with a fast-moving stream of 
motorists. But Mr. Mitchell of Beechhurst, 
New York, scarcely saw them. All he had were 
visions of an hour in the dentist’s chair. He 
could almost hear the bz-zz-zz of the drill when, 
suddenly, he heard something he was least ex- 
pecting—BANG! A blow-out! The right front 
tire collapsed. Mitchell sat helpless at the 
wheel. With a lunge, he grabbed for the emer- 





ends are bent up as _ indi- || 


To produce a satin finish 


gency brake. But it was too late. A telegraph 
pole put a stop to the wild ride, leaving Mr. 
Mitchell with a crumpled car bumper—bruised 
knees—and plenty of regrets. 
H. V. KALTENBORN 
Motorists seldom realize that when the accel- 
erator goes down, the heat inside the tire goes 
up. But Goodrich engineers knew that this in- 
ternal heat was the great unseen cause of high- 
speed blow-outs. That's why they developed 
the Golden Ply, found only in Silvertowns. 
This Life-Saver Golden Ply is a layer of special 
rubber and full-floating cords, scientifically 
treated to resist the terrific blowout-causing heat 
generated inside all tires by today’s high speeds. 

By resisting this internal tire heat the Golden 
Ply protects you against these danger- 
“ye ous high-speed blow-outs. 

,. When you are urged to replace 
tread-worn tires with new safe tires 
stop at any Goodrich Silvertown Store 
or Goodrich dealer for a set of these 
life-saving Silvertowns. It’s better to 
be safe than sorry! 


e mention PopuLAR SCIENCE MONTHLY when answering advertisements in this 
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= Section of Coaster 














| THE PARTS 

| Shapes to which | 
| te cut the 18- | 
| gauge metal for 
coasters, nest, | 





and handle; also 
bending diagram 


H. V. KALTENBORN 


Famous kditor, Commentator, 


Lecturer and Author 
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— METAL WORKING LATHES 7 
$45.50 to $124.50 - 


“I knew I was saving money,” 
writes a new Atlas buyer, “But 
thought I was missing some- 
thing a costly lathe might have. 
Now I'm doubly sold on Atlas. 
i I've given it some of the 
/ toughest tests—nothing is 
| lacking. It is fully as much 

lathe as I could have bought 
for a lot more money.” 
i Yes—Atlas leads in qual- Ss > 
| ity of construction and per- 
formance. Send for Catalog. See ” 
why Atlas will serve you better. 


} 
| ATLAS PRESS COMPANY | 















855 N. Pitcher St. 


Kalamazoo 


Michigan } 






FREE 


finshed mount 
ed fly wheel 
with every 
motor' 
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Precision, replaceable _ 
Lappe l 
er r. ¢ 
Post- “ : 
paid 
‘ 
run befor \ 
r batterie 
One Bay) Service. I d cata 


H.Q. MODEL aaa co. 


TOOL OF 


1001 USES 





Grinds - Drills - Cuts - Polishes 
Carves - Routs - Saws - Sands 
Sharpens - Engroves 


A whole shop full of tools 
in one for work on all met- 
als, alloys, bone, resins, glass, 
stone, wood, etc. Uses 200 
accessories. Saves hours of ® 
tedious work. 13,000 r.p.m. @~ 

ACor DC, 110 volts. $10.75 and up, postpaid. 3 


Accessories I ree, 







DE LUXE MODEL 


For constant service, nothing com- 
pares with this easy-to-handle pro- 
duction tool. Saves time and labor. 
Fastest, smoothest, most powerful 


e and weight. 25,000 r.p.m 
’ ‘ 
$18.50 f Accessories Free 


Get a Demonstration at Your 
Dealer's or Order Either 
Model on 10-Days Money- 
Back Trial. Catalog Free. 


CRAFTSMAN’'S PROJECT BOOK 


“Pleasure and Profit with a Handee’ 


etna i \ t sy we rkir 8 _ fc os moor 
Coupon i, interesting and unusual projects, 2 
Today stamp F coin 

CHICAGO WHEEL & MFG. CO., 1101 W. Monroe, Dept. S, Chicago 

Send Catalog Project Book 
$10.75 Model De Luxe Send C. O. D 
PS 

NAMI oeccserccooece 


ADDRESS 





854 ent 149th St. Dept. S New York, N. Y. 









Rudder with drop leaf raised. The rudder 


heel is at or slightly below load water line 


Good Steering Gear 
for Sailing Canoe 


(Continued from page 8s7) 


attachment of the steering gear may be 
simplified by sawing the head of the 
post and spreading it to take a yoke, 
from which tiller lines are led to a tiller 
head rigged as shown. Much metal work 
is dispensed with by this method, but I 
can vouch for the practicability because 
my own canoe was so rigged for a sea- 
son or two. 

Rake, pickax, and hoe handles make 
satisfactory tillers and rudder bars, and 
a wood vise handle serves well as a 
tiller. Large screw eyes may be used as 
a tiller slide. Old real-estate signs are 
a good source of material for rudders. 
Discarded brass kick plates are often 
thick enough to make plates and tiller 
arms, and brass tubing from cast-off 
bedsteads is as good as anything for 
couplings, slides, ferrules, and the like. 
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A simple type ‘of gear. . It lacks the drop- 
leaf feature and has ordinary tiller lines 
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‘President Liner Model 


(Continued from page 89) 
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low stripe along the side of the hull 
completes the model. Those not wish- 
ing to risk painting the stripe can ob- 
tain a similar effect by lightly gluing a 
tightly pulled yellow thread to the hull. 
The stripe goes where D joins B and C. 

A polished wood base about 4 by 18 
in. forms a suitable mounting for the 
model. 


List of Materials 
WHITE PINE, BASSWOOD, OR BALSA 





Ni 
Pe. T W. 5 For 
l 374 2 1434 B 
] 4 2 5 5/16 I ® 
l 4 1% 1* 
l t $ M 
] 4 9/16 1% P 
l $ 6 S* } 
l 4 YR > 12 Lifeboats 
l(a) 5/16 7/16 7/16 Swimming-pool 
base 
1 ‘ 2 1434 A 
] & 2 5 ( 
l 8 2 14% D 
l 1 x I 
4 & 13/16 N 
l x & l R 
l 8 g I 
l 8 1 l A‘ 
1 8 V4 1% \ 
l 1/16 ] 47% G 
l 1/16 D 5 5/16 H 
l 1/16 1% | J j 
1/16 5/16 K 
| 1/16 Ya 1% I 
) 1/16 0) 
1/16 x ‘ 
l 1/16 11/16 2 
] 1/16 11/16 ) 
] 1/16 l l 
] 1/16 
1/16 4 
] 1/16 
1(b) 5/16 ly, 1 1/16 
Nott All dimensions are in inches Items 
marked with an asterisk (*) require no further 
cutting or carving. The piece marked a may be 


made by gluing 1/16- and '%-in. pieces togethet 
and 6 by gluing one piece of 1/16-in. stock and | 
two of %-in. 
MISCELLANEOUS 
Round wood, 1/16 in. diameter: 10 px 7 4 in. 
long for parts da; 4 px in. long for ven- 
tilator bases 
Split bamboo, 1/64 by 1/64 in.: 20 pc. 1 
long for parts df; 12 pc. 13% in. lor 
parts de; 8 pe. 1 in. long for parts 
+ pe. thin cardboar a 1/16 by 1 in. for d/ 
1 pe. fiber 1/32 by 5% by 1 5/16 in. for O 
+ pc. thin stiff wire 1 in. long for dc, 2 pc. for 
de, and 5 pc. tor dh 
pe. thin stiff wire % in. long for davits anc 
deck stanchions 
1 pc. thin stiff wire 114 in. long for steam pipe. 
6 small eyelets for windlass, hawse lips, et 
2 pins ™% in. long for flagstaffs. 
small squares of fiber for anchors 
1 in. of fine chain for anchor chains. 
Small round mustard seeds for ventilat 
Black, white, red, buff, and gray saint. “Cw hite 
and black may be mixed for gray, and, if 1 
sary, white with a little red and black to ap 
proximate buff.) j 
Glue or cement 


1eces 
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(Continued from page 99) 


putty, and the seams calked and puttied 
with elastic seam composition. 

Use two or three strands of twisted 
cotton wicking for calking each seam. 
Do not drive it in; a calking wheel made 
with a large washer will do the quick- 
est and best job. 

The entire hull should have at least 
two and preferably more coats of paint 
or varnish. Marine enamel, or flat paint 
finished with a coat of varnish, can be 
used for the sides and bottom if the boat 
is to be sailed in fresh water. If the hull 
will be left in salt water, paint the bot- 
tom with antifouling copper paint. The 
deck, mast, and boom may be finished 
with several coats of spar varnish, but 
if the deck is canvas covered, the can- 
vas should be filled with about three 
coats of flat paint. 


NT A 
The stem should be protected by a = came ” 
: . . “4 UNK 
strip of half-oval galvanized iron or 
brass. Make the centerboard from 3/16- MAST PARTNER 
in. metal,-following the dimensions given 
in the drawings that appeared in the BREASTHOOK 


previous issue, page 73. 
Three stays should be used, each 


New Racing Sailboat TRANSOM - 






TRANSOM KNEE 


FLOOR TIES 
DECK 
= \ SUPPORT 
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Assembly sketch, showing the frame parts 


fastened to the mast with brass tangs through any marine hardware store. For 
as shown, and fastened to the sides and pest results the sail should be ordered 
stem with chain plates, which are from a regular sailmaker. 


screwed to side frames No. 2 and to 
the stem with 2%-in. No. 12’s. The %- 


in. sail track should be screwed to the Sensitive Balance 


mast and boom with “,-in. No. 6 round- 
head screws. 
A traveler can be used for the sheet, beam. 


(Continued from page 101) 


The stem of the wooden T slides 


or it can be rigged as shown in the up and down as illustrated through 
photographs. Everything necessary for wire guides at the rear of the column. 
the rigging was given in the list of ma- An adjusting screw is mounted above 
terials last month and can be bought the arrester to limit its upward motion. 





Mtr NE LEARNED 
THE SECRET OF LS, 


freshness 


~ EVEN ON THE 
HOTTEST DAYS 















CUSTOMERS JUST WONT TALK TO ME 
IN THIS WEATHER _ JOHN, HOW DO 
YOU KEEP SALES UP ? 


| HAVE ONE HARD AND FAST 
RULE, JIM. | GET MY LIFEBUOY 
BATH EVERY MORNING 








LATE 


1 NEVER FELT SO 








REFRESHED FROM A SAY YOUR 

SHOWER — AND JOHN SALES ARE 

SAYS THE FRESHNESS WAY UP 
LASTS...WELL SEE... THIS MONTH 





| "B.O” GONE SALES /MPROVE 





YOU PUT MONEY IN MY 


A rubber band at the bottom forces it 
up tothe adjustment screw, which passes 
through a small nut soldered to the 
bracket. A lock nut is also desirable. 
The arrester is drawn down by a cord 
wound around a dowel shaft, which has 
a knob on the front end. Friction holds 
the arrester until the knob is turned in 
the opposite direction. Bearings are made 
from two pieces of wire wound around 
the dowel and driven into the base. 

Varnishing. Twocoats to wooden parts 

Assembly. Place central knife edge on 
its bearing and hang pan_ supports. 
3ring into equilibrium with the adjust- 
ment screw. Adjust arrester so that 
beam is supported, but not lifted clear. 

On Bristol board, draw an indicator 
scale with twenty divisions, each 0.1 in., 
and glue near bottom of column. 

The rider that slides along the right 
edge of the beam is a U-shaped piece of 
No. 40 enameled copper wire. Twist a 
small loop in the wire for moving it. It 
should be made larger than necessary, 
then reduced to such a weight that a 
10-milligram weight on the left pan 
balances the rider on division 10. 

For precise weighing, consult a text on 
qualitative chemical analysis. The rest 
point of the balance must be found in 
such work by averaging five consecu- 
tive turning points of the indicator. 
Three sets of readings are usually taken. 
The sensibility must also be determined 

that is, the weight necessary to dis- 
place the rest point of the empty bal- 
ance one scale division. Suppose the 
rest point is 10.3 with the rider on zero. 
Move the rider to division 3 (3 milli- 
grams). Again determine the rest point. 
Let us say it is 8.8. The sensibility then is 
0.003 divided by (10.3—8.8) —0.002 grams 


or 2 milligrams. 





| 
JUST TRY LIFEBUOY ! 
BUT, JOHN, YOU _—IT CONTAINS A 
DONT MEAN | SPECIAL PURIFYING 
HAVE “B.0”? INGREDIENT NOT 
| TAKE A BATH IN OTHER POPULAR 
EVERY DAY SOAPS 











Keeps skin fresh, too! 


POCKET WHEN YOU Mon American women—more men and 
SUGGESTED LIFEBUOY. | children, too—use Lifebuoy for the bath 
ITS GRAND TO BE FREE than any other soap... This fact was revealed 

FROM“B.O” when 8 leading magazines recently questioned 














120,000 women... Really particular American 
women use Lifebuoy for their complexions, 
too. Its purifying lather freshens, clears, protects 
the natural beauty of 
skin—helps keep it 
healthy and young 
... Skin tests show Life- 
buoy more than 20% 

milder than many so- 
called “‘beauty soaps”’ 
and ‘“‘baby soaps”... . 
Just try Lifebuoy! Good Housekeeping Bureau 








Approved by 


_ - - } 


AUGUST, 1937 Please mention PopuLaR SCIENCE MONTHLY when onswering advertisements in this magazine. 113 































































CATALOG 15-U 
lustrating and describ- 
ing the Workshop Lathe 
ol Pome cay drives, 4 






. Shows the —_— / A Back-Geared Screw- 
pe Fog re ag afned ’ - PU 
log sent free.postpaid. _, 9 . —- Weight 320 Ibs y 
Use the coupon helow. ‘ acne, Ee ee - 


ELEM Hew 9X3 Genuine SOUTH BEND 


Less Motor Drive 


perdem WORKSHOP PRECISION LATHE: « = 
i On New LowTerms = > 


No, 415-YA 914” swing by bed Work » Bench Lathe with Horizontal Motor Drive, 14 hp. $ 00 
Reversing Motor, Switch and dj ist table i, tension countershaft as shown above ee 


$15.00 Down, $6.00 a month for 18 months) 














The new 9-inch Works hop Lathe is a back-geared, 

serew cutting lathe designed to handle the finest, 

most accurate jobs in manufacturing—in the tool 5 OTHER SIZES: 9’, ie 7. 

in home workshops and automotive ma- ” ” 

chine shops, for all classes of fine precision work. 15 and 16 SWING, IN ALL BED 
Materials and workmanship are exactly the same LENGTHS PRICED $97 to $1200 
as used in our most expensive models of larger Lathe shown below is No. 117-C 16” x 6’ 
size. thus representing the greatest value we have Quick Change Gear Underneath Belt 
offered in 30 years of fine lathe manufacturing. Motor Driven Lathe with 1 h.p. motor. 
Features include: Twin gear reverse to leadscrew; Complete as shown. 6g 
Ball Thrust Bearing on spindle : Auto tic Longi- Weight 2300 Ibs. Ce, 
tudinal serew feed to carriage; Precision leadscrew ($87.00 Down. $38.50 : 
for cutting screw threads from 1 to 40 per inch; Mi thly for 22 Month . 

jcinch hole through spindle taking collets up to maeeny for 22 meee Ww 











inch capacity. Operates from any ordinary iy : ew’ 
lamp socket. Write for catalog. Uy 


SOUTH BEND LATHE WORKS 
849 E. Madison St., 
South Bend, Ind., U.S.A. 






§ South Bend Lathe Works, ' 
1 849 E. Madison St., 1 
§ South Bend, Ind., U.S.A. i 
} Please send the following free, postpaid: 4 
i 9” Workshop Lathe Ca No. 15-1 ' 
! ( Catalog 6 i 
' Kasy Payment Plan ' 
| i] 
' Cla fw | 
! Na ; 
! Add . 
i PT 
. & State 1 





SOUTH BEND (xcision LATHES 
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ALL ELECTRIC " sh Poop Pine rere « 
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ORDER NOW! Notat Not rttachme nt! anteed et Information 
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Welding Equipment 
(Continued from page 103) 


Operating the Welder. In order to 
give a preliminary tryout, connect the 
reactance coil in series with the trans- 
former to the supply line. Since the 
reactance coil limits the amount of cur- 
rent flowing through the transformer, 
it is advisable to have all of the reac- 
tance winding in the circuit until the 
user becomes familiar with the proce- 
dure. Later the leads may be connected 
to the reactance-coil terminal that will 
allow the proper amount of current for 
a given job to flow. For the sake of uni- 
formity, the No. 1 terminal on the reac- 
tance coil should be left connected to 
the transformer, and the necessary vari- 
ations made on the remaining terminals. 


EAR leather gauntlets as a protec- 

tion against burns. Clamp the cop- 
per lug to a scrap piece of steel, place a 
pointed carbon rod in the holder, and 
practice striking an arc. If a regular 
carbon welding rod is not available, a 
“B” battery carbon will be a satisfactory 
substitute. It is easier to hold an are 
with a carbon rod than it is when using 
a regular arc-welding metal rod, so the 
carbon is better to start with. 

Welding rods are available in assorted 
types and sizes, each adapted for a par- 
ticular kind of welding. It is advisable 
to have a supply of each on hand in sizes 
ranging from 1/16 to 3/16 in. 

The transformer is so designed that 
it draws a negligible amount of current 
from the line when the arc is not being 
used. Each particular job will require 
a certain amount of current and a cer- 
tain size rod to do the work satisfacto- 
rily. As the size of the job increases, 
that is, the depth and the width of the 
weld, more current will be drawn from 
the secondary, with a proportional in- 
crease in the current flowing through 
the primary. That fact should be kept 
in mind when connecting the welder to 
the supply line. 

Where the supply line is No. 14, the 
current should be regulated by means 
of the reactance coil so that the trans- 
former does not draw current in excess 
of which the line is fused. Where the 
supply line is No. 8 or larger, the trans- 
former may be connected directly to the 
line for the larger jobs, without the use 
of the reactance coil. When an alter- 
nating current of 220 volts is available, 
the transformer will draw just half the 
current it would draw when connected 
to 110 volts, with the same output from 
the secondary. This permits a smaller 
size line to be used for supplying the cur- 
rent. 

Carbon rods may be used for cutting 
and welding metals other than steel. 
Since carbon rods cause the steel to be- 
come rather brittle, it is advisable to 
use steel rods when welding steel. 


The fourth and concluding article in 
this series will tell how to construct a 
spot welder. 


Model Belaying Pins 


WHERE economy rather than museum 
accuracy is important, ship model belay- 
ing pins may be made by cutting off the 
heads of %-in. pins or small brass nails, 
depending upon the scale. Ordinary pins 
or dressmakers’ steel pins will serve, if 
necessary, for stanchions, and the rail 
cord is merely looped around them and 
drawn tight.—J. B. N. 
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Fire-Bug Hunters 


(Continued from page 29) 


enough money from your friends to pay 
me. Don’t check it through your ac- 
count, for that may call for explanation. 
Go to some city, as Chicago or New 
York, on a buying trip. We'll complete 
the job during your absence.” 


NLESS the business man has had pre- 

vious trouble, very likely he will beat 
the game and collect his insurance. One 
man, deciding he would burn his own 
establishment and collect some $60,000 
insurance, made detailed plans for the 
conflagration, rehearsing many times 
every step except the actual blaze. When 
everything was ready, he left town and 
crossed the continent from Los Angeles 
to New York to build up an alibi. 

From the Pennsylvania Hotel in New 
York City, one night, he put in a tele- 
phone call for his fur store in a down- 
town Los Angeles building, checked off 
the seconds on his watch until he was 
sure the bell had rung fourteen times, 
replaced the receiver on the hook, and 
sat down to await results. Three hours 
later he was handed a telegram reading, 
“FIRE OF UNKNOWN ORIGIN COM- 
PLETELY DESTROYED FUR STOCK 
THIS MORNING LOSS SIXTY THOU- 
SAND HURRY HOME.” 

Little did he suspect, on reaching Cali- 
fornia, that firemen had found evidence 
which soon was to send him to prison. 
He was permitted to go ahead and file 
claim for insurance. Meanwhile, arson 
operatives moved speedily. They found 
he had come west a year earlier with a 
total capital of $300. He had purchased 
$5,000 worth of furs on credit and sold 
them at a profit. On the day of the fire, 
photomicrographs showed, there hung 
on his racks several score coats and 
wraps made of dyed rabbit fur and worth 
only a few dollars each—not the fox, 
mink, and Russian wolf which he had 
declared he owned. 

But the trump card which was soon 
to start him toward prison had not yet 
been played. 

One day, two police officers walked in- 
to his office. 

“We have come to tell you about an 
interesting mechanical development,” 
they told him. “It consists of a sliver 
of bamboo notched to fit over a tele- 
phone-bell clapper. At the other end of 
the sliver is a razor blade. When the 
telephone rings fourteen times, the blade 
severs a string leading to a spring which, 
when released, scratches a cluster of 
matches on the concrete floor and dumps 
them in a pile of papers. Do you fol- 
low us?” 

“You've got me boys,” 
face blanching. 


he replied, his 


7 E PROBABLY never would have 

convicted this fellow,” an operative 
explained to me the other day, “had the 
gadget worked properly. It started the 
fire, but for some reason a weight that 
he had hung twenty feet away, which 
he thought would jerk the bamboo off 
the phone and into the fire, failed to 
work.” 

Somewhere in the United States, every 
week, some master mind plans a fool- 
proof fire. Blazes recently were set in 
fifty hotels in and near Chicago. One 
name appeared on nearly half the regis- 
ters at the time of the fires. When con- 
fronted with this simple fact, the man 
confessed, explaining that he had set the 


fires because he enjoyed the excitement. 

In Yonkers, N. Y., an arson “service” 
destroyed $400,000 worth of homes, until 
operatives from the district attorney’s 
office and the National Board of Fire 
Underwriters learned the identity of a 
member of the ring. Posing as home 
owners anxious to collect insurance, they 
made arrangements for a house, which 
they had leased, to be burned. Through 
a microphone hidden behind the ice box, 
conversations were recorded on thirty- 
eight phonograph records which sent 
three men to prison after they had ac- 
cepted $200 on account and agreed to 
call for $900 more on completion of the 
job. 


IRCUMSTANTIAL evidence has con- 

victed a higher percentage of arson- 
ists than of any other type of criminal. 
This is necessarily true, for the crafty, 
cunning “torch” plans carefully. Yet the 
fire-setter—either amateur or profes- 
sional—always leaves behind a trail of 
evidence which leads often to his ap- 
prehension and conviction. 

In Los Angeles, for instance, the arson 
squad found in the trousers cuffs of sev- 
eral suspects over a period of years tiny 
bits of plaster. Microscopic examination 
revealed that the grains were bits of 
limestone, which look alike under a mag- 
nifying lens, no matter whether the 
stone was quarried in Maine or in South 
America. But also in those cuffs were 
detected almost infinitesimal quantities 
of sand. As the cases flowed through 
his office, Captain Wolfe studied sand 
and found that its grains differ with 
various localities. 

Not long ago, firemen battled a blaze 
in a downtown hotel, and in making a 
routine examination of the premises 
found fourteen “plants,” consisting of 
paper and matches placed on shelves at 
points where the plaster had _ been 
chipped away, leaving the wood laths 
exposed. Strangely, only one had burned. 

This called for expert inspection by 
the arson squad. From each “plant” 
investigators took a small quantity of 
plaster. In some of the exposed laths 
they found chisel-like marks. Sections 
of these were cut away for further 
study. In the manager’s apartment they 
found, hidden behind a gas range, a long 
knife, broken and sharpened, which fit- 
ted the lath marks. From the trouser 
cuffs of the manager and the apron 
pockets of his wife, and from under their 
finger nails, they took bits of plaster- 
like material. 


ACK at headquarters, they examined 

the sand in material taken from the 
fourteen incendiary locations and from 
the couple, and found each lot of fifty 
grains averaged about eighteen black, 
six white, thirteen amber, and thirteen 
red. Confronted with this positive evi- 
dence connecting them with the “plants,” 
the couple confessed to setting the fire 
for insurance. 

Arson sleuths from coast to coast have 
good reason to wage unrelenting war on 
the clever criminals who burn buildings 
and goods, for Uncle Sam’s fire bill sur- 
passes that of any other nation. Slowly 
the fire-bug hunters are winning. In 
one city, fire-insurance premiums have 
dropped from $18,000,000 to $9,000,000 in 
two years—partly because of the success- 
ful war on arson. 








gists. 


THIS NEW 3-WAY 
TREATMENT HAS PUT 
ON SOLID POUNDS 
FOR THOUSANDS OF 


SKINNY 





Rich red blood, necessary 
to properly nourish and 
build up every part of the 
body, is especially pro- 
moted by this new discos- 
ery where iron is needed. 









A healthy digestion which 
gets ALL the good out of 
your food requires an ade 

quate supply of Vitamin 
B. This new discovery 
supplies this element. 


Normal, regular elimina- 
tion to remove polsons 
and thereby promote 
health and growth calls 
fer adequate Vitamin B. 
This is the third purpose. 


| 

QUICK GAINS oF 101025 ies. 

REPORTED WITH NEW 
IRONIZED YEAST 


OW thousands of 

skinny, rundown men 
and women can say good- 
bye to bony angles and 
unsightly hollows that 
rob them of natural at- 
tractiveness. For with 
this new easy 3-way 
treatment, hosts of peo- 
ple who never could gain 
an ounce before have put 
on pounds of solid, nor- 
mally good-looking flesh 
—in just a few weeks! 


Why it builds up 
so quick 


Doctors now know that 
the real reason why 
many do not gain weight 
is that they don’t get 
enough Vitamin B and 
iron in their daily food. 
Without these you may 
lack appetite and not get 
the most  body-building 
good out of what you eat. 

Now scientists have discov- 
ered that one of the richest 
ources of health-building Vita- 
min B is English ale yeast. By 
a new process the finest im- 
ported English ale yeast is now 
concentrated 7 times, making it 
7 times more powerful. Then it 
is combined with 3 kinds of iron, 
pasteurized whole yeast and other 
valuable ingredients in pleasant 
little tablets called  IJronized 
Yeast tablets. 

If you, too, are one of the 
many “‘skinny,’’ wornout per- 
sons who need these vital ele- 
ments to aid in building you up, 
get these new Ironized Yeast 
tablets from your druggist at 
once. Day after day watch flat 
chest develop and skinny limbs 
round out to normal attractiveness, Indigestion and con 
tipation from the same source quickly vanish, skin elears 
to normal beauty. Soon you feel like an entirely different 
person, with new charm, Dew personality, 


Money-back guarantee 

No matter how skinny and rundown you may be from 
lack of sufficient Vitamin B and iron, try these new ‘3 
way” Tronized Yeast tablets just a few weeks and watch 
the marvelous change. See if they don’t aid in building 
you up, as they have helped thousand If not delighted 
with the results of the very first package, your money 
instantly refunded, 


Special FREE offer! 


To start thousands building up their health right away, 
we make this absolutely FREE offer. Purchase a package 
of Ironized Yeast tablets at once, cut out the seal on th 
box and mail it to us with a clipping of this paravraph 
We will send you a fascinating new book on healt! 
“New Facts About Your Body.’’ Remember, results with 
the verv first package—or money refunded, At all dru 

Jronized Yeast Co., Inc., Dept, 458, Atlanta, Ga. 
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WIN PRIZES with 
SPEED GRAPHIC 


Dick Sarno is one of many fine photographers 
are winning prizes with Graflex and 
Speed Graphic Cameras! For instance, a// 26 
s in both 





who 


prize last year’s National News Pic 
ture Contest and /Ais year's contest were won with 
Graflex and Speed Graphic Cameras. If you would win 
prizes with your pictures, u Gratiex-made Prize 
Winning Cameras See them at any Graflex dealer's. 
Send for f catalog de ’ 

cribing Graflex and Speed 

FREE siicioie tics 

@ Camera nd Acce ories, 

Paste coupe helo n penny 

pest card, if you wist I r Graflex Corpo 

ration, Dept. PS-15, R N.¥., U.S.A 


FOLMER GRAFLEX CORPORATION 
ESEEM, Ds Bap We 





DEPT. PS-1 ROC! a S. 

Please send me y f t » of Graflex and Speed 
Graphic American-n ( and Accessori¢ 
NAME 

ADDRESS — — 
CITY OTATE - 





GRAFLEX 


PRIZE-WINNING CAMERAS 





home craftsmen in- 
FREE 10 THOSE terested in improv- 

ing their work 
through the use of fine power tools—a copy of the 
48-page 1937 catalog describing and illustrating 
the latest Driver Engineered Power Tools and ac- 
cessories. Learn what it means to get your money's 
worth! Write for catalog to-day. Walker-Turner 
Co., Inc., 287 South Ave., Plainfield, N. J. 


DRIVER Cnginetted POWER TOOLS 


LOOK TWICE 


Dirty oil in your car engine can be 
just as expensive as too little oil and 
that’s why wise car owners always take 
two looks at the oil measuring stick 

Black, tarry looking oil means that 


your engine is no longer getting filter pro- 


tection and needs a new PUROLATOR. 


\ genuine PUROLATOR keeps your 


clean and clear in color for thou- 


ol 


hard carbons and small metal particles 


oul 


sands miles. It keeps the dirt, grit, 


that get into the crankcase trom scorit 


1g 
nd damaging valves, bearings and cyl 
don’t neglect your fil 


You 


varage or service station man can attend 


inder walls. But 


te) in time it must be renewed 


your car Is 
PUROLATOR equipped, 
can take care of that, too 
PUROLATOR 
Motor Improvements Inc., Newark, N. J., 
PUROLATOR, 


moto! car, 


to this in a few minutes. It 


not already 
he Lhere is a 


for every make of car. 


filter 


under 


makers of the oil 


on yout Licensed 


Sweetland Patents. 
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Sports Photography 


(Continued from page 106) 


type of action must be determined by 
experiment. 

When the action is moving in a va- 
riety of directions, as in a soccer game, 
you must either use a faster shutter 
speed or move farther away from the 
action in order to avoid blurred pictures. 
Sixty to one hundred feet is about right 
for a 1/30-second shutter. At this dis- 
tance your pictures will be very small, 
but the action will be clearly defined. 

There is still a third method that often 
can be used when other means fail or are 
inconvenient. This is the trick of swing- 
ing the camera. The way to do this is to 
follow the action in your finder and when 
everything seems right, snap the picture. 
The background will probably be blurred, 
but the action should be clear. This is 
another trick that takes a little doing 








before it produces results, but the re- 
sults can be very gratifying. 

A few words of advice may be added, 
and the first is that you must not be too 
impatient to take pictures. Decide what 
pictures you want, look the situation 
over, and plan the best way to get them. 
Then, and only then, take them! 

Sometimes an otherwise mediocre 
sports picture can be vastly improved by 
tilting it. Either tilt the camera while 
making the shot, or arrange the borders 
on the print so that you get the same ef- 
fect. The result in either case is to lend 
the illusion of motion. 

Another important thing to remember 
is to get the face of the athlete in the 
picture whenever possible. It is the face 
with its expression of agony or intense 
effort that helps to dramatize a picture 
and makes it something you will be 
proud to enlarge and exhibit. 


How to Improve Ground Glass 
for Focusing in Dim Light 


Users of cameras with ground-glass 
focusing screens find it very difficult to 
focus in dimly illuminated places. Many 
remedies have been suggested, among 
them being the use of oil, such as pet- 
rolatum, which is rubbed over the 
ground-glass surface. This will help, but 


it is at best a makeshift since dust and 
finger prints cause much difficulty. 
A permanent and efficient device for 


focusing in dimly Ht places can be made, 
however, by cementing a microscopic 
cover glass in the center of the ground 
glass on the ground side with transpar- 
ent cellulose cement or similar cement. 
Clean the surface with alcohol and put a 
globule of the cement in the center. 
Place the clean cover glass on top and 
press firmly to expell the surplus air and 
cement. Dry under extreme pressure so 


that no air enters. 

It will be found in dim light that the 
image under the cover glass is far 
brighter.—NaTHAN SPERBER. 


Utilizing Drawers Taken from 


Old Sewing Machines 


Tiers of drawers from old, discarded 
sewing machines may be removed and 
fastened under a workbench to provide 


a safe and comparatively dustproof 
place for keeping micrometers, levels, 
and other small tools. If you can ob- 


tain four or more tiers of the drawers, 
they may be made into a separate cabi- 
net by screwing them together on a ply- 
wood backboard.—N. F. DrGaGNer. 


AUGUST REPAIRS | 


| SUMMER, with its long hours of 
light, affords a fine opportunity for 
making repairs around the home 
| and garden. Following are some 
| suggestions for August: 
Repair and repaint garden fur- 
niture. 
Replace worn-out plumbing. 


2artition off workshop in cellar. 


Install shower inclosure in bath- 
room. 

3uild extra kitchen cabinets and 
shelves. 


Change door to arched opening in 
living room. 

Provide extra towel racks. 

Reconstruct dry wells; carry drain- 
age from leaders farther from 
foundation. 

| Improve appearance of cellar with 

a ceiling. 

Construct concrete, stone, or 
walks, terrace, or steps. 


brick 





Paint in Paste Form Used 


for Checking Leaks 


| HAVE successfully stopped leaks 
through a cracked concrete cellar wall 
and in the metal flashing of roof joints 
by the use of very thick paint and mus- 
lin. The paint should be of the paste 
type, and drier must be added if there 
is none in the paint. It is applied as 
heavily as possible for a width of about 
1% in. on both sides of the crack and 
also along the joint between the cellar 











floor and the wall, if necessary. A mus- 
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Repairing Leaky Cellats | 
Typical repairs, exaggerated for clearness 


lin strip 1% or 2 in. wide is then mois- 
tened with mineral spirits or turpentine 
and laid over the crack or joint on top 
of the paint. Another coat of the paste 
paint is applied over the muslin. When 
this dries, a very hard and tough film 
is obtained through which no water 
can seep. 

In repairing a leaky flashing or roof 
joint, the same method is used except 
that a roof paint or an asphaltum roof 
paint is used.—R. L. E. 


Waxed Paper under Casters Helps 
in Moving Heavy Furniture 


DivaNs and other large, heavy pieces 
of furniture may be moved easily with- 
out scratching the floor if a folded sheet 
of household wax paper is placed under 
2ach caster.—GeorGe H. BrinDLeEy. 
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Musical Magician 
(Continued from page 47) 


trumpets of differing length and di- 
ameter. 

Two other wind instruments in Weide- 
man's collection deserve special mention. 
One is a set of pipes which he made by 
slicing off the ends of turkey bones, 
sealing them with several coats of var- 
nish, and mounting them in a row ina 
wooden frame like the primitive Pan- 
pipe. Blowing into the bones as the 
instrument is moved back and forth in 
front of the lips produces strange musi- 
cal tones 


HE principle of the trombone is ap- 

plied in a device that consists merely 
of a vial of mercury and two hollow 
glass rods of different diameter. The 
mercury is poured into the larger tube, 
and the smaller inserted in it so that its 
lower end is immersed in the mercury. 
As Weideman blows into the upper end 
of the smaller rod, he slides the larger 
one up and down, thus causing the mer- 
cury to change the effective length and 
therefore the pitch of the inner rod. 

Most spectacular of all the instruments 
that Weideman has made are those 
which he has adapted from the conven- 
tional xylophone. One of these, a giant 
xyvlophone with cardboard mailing tubes 
for resonators, is believed to be the larg- 
est instrument of its kind ever construct- 
ed. Five persons can play on it at the 
same time, and several of its resonating 
pipes are so long that they had to be 
bent at right angles like stovepipes in 
order to make them fit into the frame. 

His latest achievement, however, is 
the “celestaphone,” a kind of xylophone 
that has tuned strips of plate glass in 
— of the usual wood vibrating bars. 
Seventy-two of these glass strips are 
ranged along resilient rails in the 
twelve-foot instrument, which has a 
tonal volume as great as that of a pipe 
organ. The only one of its kind in the 
world, the “celestaphone” can produce 
notes an octave higher and an octave 
lower than any xylophone yet manu- 
factured. 

By the time this is read, however, the 
“celestaphone” may be gathering dust 
in a corner, temporarily abandoned by 
its owner while he tests the musical 
qualities of a load of bricks or a carton 
of safety pins. If that sounds too fan- 
tastic, consider the fact that Professor 
Weideman has one instrument in his 
collection that is made from the fossil- 
ized bones of a rhinoceros that roamed 


ee 


the earth more than 75,000,000 years ago! 


National Bird Census 


A NATION-WIDE census of nesting birds, 
to be conducted by cooperating bird stu- 
dents, was recently announced. Each 
voluntary census taker selects a definite 
area of from fifteen to 150 acres, and 
makes a rough sketch map showing its 
topography and vegetation. The census- 
taking involves that each bird’s nest in 
this area be found and marked, but 
where nests are too well hidden to be 
actually seen, certain evidences of their 
existence are to be accepted. At five- 
day intervals during the breeding sea- 
son, the territory has to be gone over 
carefully, and every change in the nest- 
ing arrangements and mating of pairs 
Is to be noted. All records will be col- 
lected centrally, and recorded in micro- 
film form. The census, if successful in 
its objects, is to be repeated annually. 
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Arter 20,000 ro 25,000 MILES 
the cylinders in your engine 
become worn—larger at the top 
than at the bottom. (For illustra- 
tion purposes, the diagram show- 


ing the taper is exaggerated.) 


Ar 60 iLes AN HOUR each 
piston flashes up and down 50 
limes a second! Ordinary piston 
rings lack the flexibility to 
change in diameter that fast. 


Oil escapes. Power is lost. 
I 


Ly AN ATTEMPT TO SEAL tapered 
cylinders, expander piston rings 
were developed that exerted 
high pressure in cylinders. But 
they caused piston drag. Cut 


power. Paralyzed at highspeeds. 


A + vast, the Perfect Circle X-90 
Piston Ring solved the problem. 
Utterly different, it is a low- 
pressure ring that culs in half 
the pressure needed to force the 


piston through the cylinder. 


50 times a second with this piston ring 
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PISTON EXPANDERS 


Trade-mark 





Copyright 1937, The Perfect Cir 


Registered 








Six mNpIVIDUAL DOUBLE-LEAF 
SPRINGS give the X-90 the flex- 
ibility essential to seal tapered 
cylinders, top to bottom, at all 


speeds. Power zooms. Oil mile- 





age increases up to 2500%! 
N TORTUROUS HEAT... lightning fast .. 
I the Perfect Circle X-90 Piston Ring 
changes its diameter to seal every variation 
in worn cylinders . . . 3000 times a mile! 
That's why it positively stops oil pumping, 
brings back new-car power, doubles engine 
life. Any good mechanic willmake a Perfect 
Circle X-90 installation in a few hours. 


FREE! 68-Page Life- and 
Car-saving Book 


Interesting. Profusely illus- 
trated. Packed with 200 facts 
every motorist should know. 
It may save you hundreds of 
dollars—even save your life. 
Bulletin on your specific car 
will also be sent if you fill out 


coupon complelely and mail 
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l Hagerstown, Ind., l 1. or Toronto, Canada 
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! City State 
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i Name of garage, mechanic, or car dealer. Be sure t 

give dealer's name 
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At Handiest electrical tester made; quickly locates trouble | 

Elec- in electric circuits use cut-outs, motor radios, etc. 
Has 1, 001 uses for electricians or home re ts any volt 

trical age 110 to 550; tells A. C. from D.C is ordinary 

clumsy test bulb. Fountain-pen size; wit! pocket clip. 

Stores Lifetime guarantee. 

or $1.50 L. S. BRACH MFG. CORP. 

Postpaid 57 Dickerson St. Newark, N. J. 
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PRINTING 


offers BIG PROFITS 


Cards, Stationery, Circulars, etc. 
Easy rules, Sold direct from fac- 
tory only. Does raised printing like 
engraving. Junior press, $5.90. 
Larger, $11; power, $147. Do Your 
OwnPrintin Save Money. Pays 
for itself in aoe rt time. Write for 
full details. THE KELSEY Com- 
pany; Y-33, MERIDEN, CONN, 


OL ETE ELECTRIC PLANTS _ 


ONAN ALTERNATING CURRENT 

PLANTS furnish same as city current 

anywhere. Operate on gasoline. Run 

Radio, Water System, Refrigerator, all 

Appliances. Complete, ready to run. 
SIZES 350 WATTS UP 

Easy to install. Available from stock. 

For Farms, Camps, Commercial use. 

Sizes for any purpose. Write for details. 
D. NAN & SON 

1688 Royalston Ave. Minneapolis, Minn 
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A WEEK’S REST 
in One Nighti Sleep 


* Sink into a Hotel Cleveland 


bed and... you’ll.. You 
wake up eight hours later, more 


. Test. 


refreshed than you ever expect- 
ed to be from a night away 
from home. 


You pop into a glistening tub 
or shower... you’re whisked 
downstairs to a delicious break- 
fast... you step out the door into 
the very heart of Cleveland, 
to and 
everything you want to see. 


next door everyone 


Hotel Cleveland—adjoining the 
Union Passenger Terminal—is 
Cleveland’s most convenient 
hotel. And it’s Cleveland’s 


comfortable. 


most 
On your next trip 
you might as well enjoy your stay. 
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creations of another, it is surprising how 
often progress in an entire field of in- 
dustry has been blocked until some one 
contributed a single item of knowledge 
that ended the difficulty. Consider tele- 
vision, for instance. For many years the 
chief obstacle to successful television, 
according to engineers, was the lack of 
an electric device capable of responding 
instantaneously to light variations. All 
effort, therefore, was devoted to solving 
this primary difficulty. Suddenly inven- 
tors brough forth that versatile marvel, 
the photo-electric cell. What was for- 
merly the insurmountable obstacle to 
television became at once the most near- 
ly perfect feature of such a system, and 
the rest of the equipment is now catch- 
ing up. 


HERE are no one-man inventions 

and nowhere is the fact better illus- 
trated than in the advance of air condi- 
tioning, the science of making “artificial 
weather” indoors all the year around. It 
is difficult to pick out a single inven- 
tion and say, “This was the thing that 
made air conditioning ready for the pub- 
lic.” As far back as the nineties, textile 
mills found it necessary to install auto- 
matic temperature and humidity regu- 
lators to keep yarn under uniform at- 
mospheric conditions. The transforma- 
tion of such an installation into a sys- 
tem suitable for theaters, stores, offices, 
and homes, has been brought about by 
a whole series of unimpressive but none 


the less important inventions. Perhaps 
as great a contribution as any was Wal- 
ter L. Fleisher’s invention in 1928 of the 
“split system’’—a scheme for treating 
air in two separate streams, the smaller 
one being fully “conditioned” and the 
larger one merely reheated, in order to 


purify the air sufficiently at low operat- 
ing cost. 

For a method of making artificial silk, 
Count Hilaire de Chardonnet, French 
inventor, was granted U. S. patent No. 
394,559 on December 18, 1888. His proc- 
ess and product were basically the same 
as those of today. The historic patent 
depicts a machine for drawing out the 
threads of artificial silk from a viscous, 
liquid compound of the material known 
as pyroxylin—a process similar to that 
used in the latest: plant. 

HUS, half a century world 

was given the first new textile fiber 
since Bible days—and yet people con- 
tinued to feed leaves to worms, tediously 
reeling relatively short lengths of silk 
from their cocoons. Why? Because de 
Chardonnet’s thread, while of excellent 
quality, presented two serious draw- 
backs. It was far more expensive than 
real silk, and, like the old-fashioned cel- 


ago, the 


luloid collar, it was highly inflammable. 
There being no industrial research 


laboratories in de Chardonnet’s day, the 
difficulties were not overcome until 1912. 
Almost simultaneously, the World War 
diverted all chemical talent to the mak- 
ing of munitions. At the of the 
war, chemical industries turned to arti- 
ficial silk as a means of employing both 
their plants and materials. Their suc- 
cess has been outstanding, especially in 
view of popular objection to anything 
“artificial.” 
Fortunately 
of most 
layed. 


close 


for inventors, 
inventions is 
Many 


acceptance 
not so long de- 
new inventions sweep the 
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country even before the applications for 
patents can be passed upon by the Pat- 
ent Office. Notice the number of ar- 
ticles marked “Pat. Pending.” The bal- 
loon tire, ethyl or “anti-knock” gasoline, 
and the gas refrigerator are familiar 
examples of inventions that have been 
put on the market forthwith. 


EARNING that great inventions seldom 

are brought forth full-fledged need 
not discourage the individual inventor. 
3y hitting upon some small but vital im- 
provement that industry has been wait- 
ing for, he may reap fame and fortune. 
Take the electric lamp, for example. Far 
from being a finished invention, it is 
still being invented. 

Little does the latest electric lamp re- 
semble its early predecessors. In Edi- 
son’s famous version, the current-carry- 
ing filament that glowed to produce the 
light was a strand of carbon, surrounded 
by a vacuum. Then William D. Cool- 
idge doubled the life and efficiency of 
the electric lamp by finding a way to 
draw fine filaments of tungsten wire, 
and ,.by substituting them for carbon. 
To keep the tungsten filament from 
evaporating and blackening the glass, 
Irving Langmuir added nitrogen, an 
inert gas, to the bulb and obtained still 
better illumination. Each of these was 
an advance of major importance. So is 
the latest improvement, mentioned at 
the beginning of this article—a method 
of shortening the filament so tha¢ it will 


be subject to less cooling, with corre- 
sponding loss in its brightness, by 
“breezes” of circulating gas within the 
bulb. 


A twenty-inch metallic thread of tung- 
sten is now compressed into a tiny coil 
only five eighths of an inch long, 
through the method developed at the 
Nela Park, Cleveland, Ohio, laborato- 
ries of the General Electric Company. 
The tungsten strand, all but invisible to 
the naked eye, is first coiled around a 
thin wire of molybdenum metal. Then 
this coil, in turn, is wound around a 
second wire. Lastly, the molybdenum 
wires are dissolved out with chemicals 
that leave the tungsten unaffected. Be- 
cause of the superior efficiency of the 
short, double-coiled filament that _ re- 
sults, as compared with the longer, sin- 
gle-coiled filaments hitherto in use, the 
new bulbs are expected to save the pub- 
lic $16,500,000 in lighting bills this year. 

Industry is on the watch for improve- 
ments of such significance, whether they 
come from great industrial laboratories 
or from the fertile minds of independent 
inventors. True, an amazing number of 
kinks must be ironed out before the av- 
erage invention is ready for the market. 
As a rule, an individual inventor does 
not have the means to perfect or ex- 
ploit his invention. Formerly he had to 
bear all these expenses, frequently at a 
gamble and at great sacrifice. Now, 
however, there is a tendency for corpo- 
rations to come to his rescue with fi- 
nancial backing if his invention appears 
to be practical and offers possibilities 
for successful commercial exploitation. 

During the last decade the gap be- 
tween inventors and industry has been 
reduced considerably. Large corpora- 
tions realize today, more than ever be- 
fore, the benefits to be gained by taking 
on new things and developing them for 
the market. 
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AILROAD 


Here at last is a brand new and complete 
2 handbook for the Model Railway enthusi- 
: ast. You will be amazed at the abundance 

of valuable and workable ideas it gives 

you. You will find dozens of inexpensive 
additions and fascinating improvements. 
You can save real money building and 
laying your track, making an automatic 
signal system, constructing bridges, cul- 
verts, tunnels, stations, semaphores, water 
tanks, coaling trestles, roundhouses, turn- 
tables, crossing gates, switches, etc. The 
detailed instructions and diagrams in this 
great book make it easy. 





EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


How to utilize every bit of available 
space in laying out your system. How to 
provide for realistic landscape and scenery. 
The proper tools and materials. How to 
turn out smoke stacks, fire boxes, boilers, 
and wheels in your own shop. Complete, 
easy-to-follow instructions for building 
every kind of rolling stock. How to make a 
box car, gondola, refrigerator, tank, hopper, 
caboose, day coach, pullman, baggage and 
observation car. Complete plans, specifi- 
cations, drawings, diagrams, instructions, 
and scale blueprint for building the popu 
lar Atlantic type locomotive. 


FOR THE BEGINNER OR THE EXPERT 


How to arrange for proper power supply— 
making an illuminated panel board and dis- 
patcher’s track diagram. How to build and in- 
stall a block signal system, remote train con- 
trol, automatic couplers, relays, etc. Your home- 

nade Model Railway can easily be perfected in 
complete detail, with this guide book beside you. 
This great new manual of simple instructions, 
prepared by the editors of Popular Science 
Monthly, is guaranteed to please or money back! 


BRAND NEW! 
Just Published! 
256 Pages 
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Transformers taken from an ailing boat re- 
ceiver, badly damaged by electrolytic action 


When Your Radio 


Goes to Sea 


(Continued from 


page 75) 

One of the best ways of eliminating this 
trouble is to connect into each motor 
lead a filter consisting of a radio-fre- 
quency choke and grounded condensers, 
as indicated in the diagram. A suitable 
radio-frequency choke can be made sim- 
ply by winding about twenty turns of in- 
sulated wire (generally No. 14, or what- 
ever size is necessary to carry the motor 
current) around a broom handle, and 
then removing the coil from the handle. 
Usually the choke will retain its shape 
without further treatment, but it can 
be taped or coated with varnish or wax. 
Between each end of this choke and the 
ground, connect a 0.1-mfd., 200-volt pa- 
per condenser. Thus a typical two-wire 
motor will require two chokes and four 
condensers. Often larger condensers, up 
to 0.25 mfd., will prove more efficient. 
A little experimenting will soon reveal 
the best hook-up. 


COMMERCIAL type of radio receiv- 
er that is fast gaining in popularity 
for general boat use is the standard six- 
volt automobile set. When suitable cur- 
rent supplies are available, small table- 
model receivers can be employed. More 
satisfactory, of course, the special 
custom-built marine receiver that op- 
erates on a battery when the craft is at 
sea, and on a regular 110-volt lighting 
circuit when in port. Such receivers gen- 
erally are made to cover the short-wave 
as well as the broadcast band, and may 
operate two or more auxiliary speakers 
in various parts of the boat. When stand- 
ard automobile sets are used, those hav- 
ing motor-generator units rather than 
vibrators for obtaining the high-voltage 
plate current are more satisfactory. 
For boats operating on fresh water, 
the problems are less difficult, but it will 


is 


pay to take reasonable precautions 
against damage by moisture, heat, and 
similar agents. 


MOTOR ~ 





How filters are connected to leads of small 
electric motors to eliminate bad interference 
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you can laugh at many such emergencies and 
save much money if you keep a can of Smooth- 
On No. 1 handy and do your own repair work ! 

Smooth-On No 
1, applied without 
heat and without 
special tools, hard- 
ens into metallic 
iron and holds on 
any metal. It of- 
fers the simplest 
means of stopping 
water, steam or gas 
leaks, and is ideal 
for use on pipes, 
boilers, tanks, heating systems and automobile 
radiators, kitchen utensils, etc. The repairs can 
usually be finished before a professional fixer 
could arrive, and at a 
very small fraction of 
the cost of an outsider’s 
work. 
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Cracked pipes 














Resetting a loose han- 
dle, lock, hinge, stripped 
screw, bolt or nut with 
Smooth-On No. 1 sel- 
dom takes more than 
several cents worth of 
material and a few min- 
utes of time, but the repair holds like new 














Loose screws 


Properly made Smooth-On repairs are per- 
manent, avoid labor expense, often avoid buy- 
ing a much more expensive renewal part, and 
you have the satisfaction of knowing that the 
work is well done. 

A dollar saved is a dollar earned, and the 
money you can keep each year by utilizing 
Smooth-On No. 1 at every opportunity is a 
substantial sum. Perfect results require only 
that simple instructions be followed. 

Get the free booklet by returning the coupon, 
and buy Smooth-On No 
rin z., I-lb. or 5-lb 
can from any hardware 
store or if necessary from 
us direct. 
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SMOOTH-ON MFG. 
574 Communipaw Ave., 


Please send the free Smooth-On Repair Book. 


CO., Dept. 58. 
Jersey City, N. J. 
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(Continued from page 


moniously communicate 
knock-knock with their 
feelers. With a hand lens, 


by playing 
antennz or 
you can see 


how carefully ants clean themselves, 
very much like Persian cats proud of 
their fur. 

Ants in your artificial nest should be 


fed dead beetles, earthworms, flies, and 
scraps of meat. A few like cereal grains. 
They are mad for sweets, and take to 
them like drink; doubtless the sugar 
does give them an alcoholic reaction. 
But they must not have too much, or 
they will neglect more wholesome food. 
Ants need not be deluged with water. 
They get enough if the soil is gently 
moist throughout. A tuft of sponge, 
with the water on it renewed often, 
suffices. 


“cows.” These are 
very common, 


© pad ants keep 
aphids, or plant lice 


delicate gray or green creatures that 
cluster on juicy weeds. Pluck an aphid- 
covered stem and give it to the ants. 


They will lead their cows out to pasture 
on weeds every day, if you allow them, 
and with a magnifier you can see them 


milking their cows, stroking the soft 
bodies to squeeze out drops of sweet 
liquid. 


When you dig up your nest, you may 
find that you have brought along queer 
little blind beetles and tiny caterpillars. 
There may even be minute ants of quite 


another kind. Don’t try to exterminate 
these. They are all ant “guests” who 
raid their hosts’ larders, snatch their 
offspring, or rush in between one ant 
feeding another and steal the morsel. 
True, they are moochers, gold-diggers, 
natch-racketeers, but they add to the 


excitement of the ant city. 

Ants work like Trojans, but you'll find 
many resting. The halt and the lame, 
the diseased (they get fungous troubles 
as we do bacterial diseases), and the 
dead are unceremoniously dumped out 
on the hill above ground. However, the 
wounded for whom there still hope 
are fed, licked, and stroked their 
friends. 

Observe the sanitary measures. Waste 
products are cleaned out of the streets 
and especially out of the nurseries 
and packed down in the dirt and cov- 

ered with clean sand. 


is 


by 


RY some experiments on “the man- 

kind of insects.” Put your ant palace 
again on a table with the legs in saucers 
of water. Connect two or more 
by paper bridges. On one of the 
place a bit of honey—or, better, 
pupae (“eggs"). Take the first 
out, and put her at the prize. 
While she examines the find, daub her 
back with a tiny speck of fresh white 
paint, so that you can recognize her 
Presently, she will go home and lead 
out some friends. Probably she _ will 
make straight for the prize, remember- 
ing the way. But, in the meantime, you 
will have exchanged the bridge that led 
to the treasure island for other 
bridge. 

Now, 


tables 
tables 
several 
ant that 
comes 


some 


if she has been able to give her 
friends a precise idea of what they are 
to look for and where it they should 
go straight after her and find it. In my 
experience, they don’t do this. They 
wander languidly all over, and no more 
of them find the prize than might do so 
by sheerest chance. If anything, they 
are more inclined to go over the bridge 


is, 


Learned Spying on Ants 


63) 
she originally crossed (that, now, of 
course, leads to nothing interesting) 


which would seem to show that they sim- 
ply track by smell. Altogether, I found 
that all the excited ant apparently had 
communicated to her friends was some 
sort of summons to come out. 


IGHT must be a far different affair 

among ants from what it is among 
humans. But, whatever it is they see 
through their queer, compound eyes, 
they are more sensitive to color than 
we. Try admitting light into the nurs- 
eries and royal apartments’ through 
glasses of different colors. If you let 
blue or violet rays into the nurseries, 
the nurses usually rush their charges 
away as if there were a fire in the or- 
phanage. If you lay pieces of colored 
glasses all over the nest, letting in light 
everywhere, your ants, if they behave 
like mine, will shift to parts represent- 
ing the low-vibration end of the spec- 
trum, the dark reds. Experiments show 
that they seem to be agonized by ultra- 
violet rays, and appear most happy un- 


der infra-red. 

To test the theory that ants tell di- 
rection by the sun, I captured an ant 
out of the nest in the morning, shut it 


in a box till afternoon, and let it out. 
The sun’s shift had indeed deceived the 
poor creature. I also captured an ant 
on its way home, put it in a dark box, 
and carried it over its own nest and be- 
yond. Released, it kept right on going in 
the same direction as it had started. I 
didn’t wait to see if it got home by way 
of China. 

We assume that ants help each other. 
My magnifying glass seems to throw 
doubt on the idea. Fully half the time, 
two ants will tug opposite ways on the 
same prize. Everybody asks if ants are 
intelligent. If you mean by intelligence 
the ability to learn from experience and 


adapt behavior for betterment, then 
ants are only slightly, or by exception, 
intelligent. Instinct takes care of them, 


instead. Instinct is the ability to do a 
necessary act without previous experi- 
ence. Ants, as wei! as men, are born with 
their instincts; they can’t acquire them 
by any amount of experience. 

3esides instinct, ants obey, as we do, 
what are known reflexes, of which 
sneezing is a human example. They are 
subject to tropisms, or tendencies to re- 
act to certain stimuli in definite ways; 
moths going to light, roots seeking wa- 


as 


ter, are following tropisms. Ants seem 
like automatons, and yet anybody who 
watches them patiently enough will 


probably conclude that they are a little 
more than that. They have, it must be 
admitted, the rudiments of individuality 
and intelligence. 


HE more you watch, the less you may 

come to think of our vaunted human 
intelligence, our cocksure civilization. 
Among the ants everybody works—ex- 
cept the drones, and even they have their 
appointed _ task. Everybody _ shares, 
though by no means alike; women (the 
queen) and children come first. There 
are almost never any revolts or sit-down 
strikes; gangsters, parasites, profiteers, 
and hijackers are not known among 
them. They leave these vices to their 
curious little ‘“guests’-——-and to the 
strange, two-legged giants who peer 
down at them with such confidence of 
superiority. 
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More Power to Your Car 


(Continued from page 76) 


it comes up and compresses it. Then the 
spark fires the charge, and the piston is 
driven down. The crankshaft and the 
drive shaft and gears transfer this pow- 
er to the rear wheels. 

“Now, where would you lose power? 
If the piston rings leaked badly, the pis- 
ton wouldn’t draw in a full charge, and 
a lot of the mixture would leak past the 
rings the other way when the piston 
came up on the compression stroke. The 
only other place where you could lose 
any power would be through a leaky ex- 
haust valve that let some exhaust gas be 
drawn back into the cylinder with the 
charge, or if some of the charge escaped 
through a leaky intake valve back into 
the carburetor manifold. So, when you 
come right down to cases, loss of power 
in the motor block itself is mostly a 
question of leaky valves or rings. 


OW about the cams that operate the 
valves? Can’t they be worn, too?” 
Barton asked. 

“In a very old car, 
cams worn enough to affect the power, 
Gus explained, “but otherwise, so long 
as the timing chain or gears hold to- 
gether, there won’t be more than a trifl- 
ing loss from that source.” 

“Sounds encouraging, at any rate,” 
Barton agreed. “But I’ve heard that just 
putting in new rings won’t do much good 
unless you have the cylinders ground— 
and that costs plenty, doesn’t it?” 

“Tt all depends on how much wear 
there is. Now this cylinder block here,” 
Gus explained, as he led Barton over to 
a corner of the garage and pointed to a 
motor that had been pretty well taken 
apart, “was run after the oil gave out, 
until the pistons actually stuck. See those 
deep scores down the sides of the cylin- 
der walls? There’s not much you can 
do with a cylinder block like that, short 
of grinding a new oversize bore and fit- 
ting special pistons and rings. But if 
the wear is just the ordinary kind that 
comes from regular use, the cylinders 
can be honed—which is a lot less ex- 
pensive than grinding. Or, if the wear is 
not so much, you can fit some of these 
spring-pressure piston rings that make 
a gas-tight fit even in a cylinder that is 
worn quite a bit out of round.” 

“So it comes down to a valve-and-ring 
job, then,” Barton observed. “That 
doesn’t sound so bad, but how about oil- 
pumping? There’s no use getting back 
the power if you still have to buy oil 
every time you get gas.” 


you may find the 


” 


IXING the rings cures oil-pumping 

too,” Gus maintained. “As a matter 
of fact the better-grade second-hand cars 
that are offered for sale have mostly be- 
longed to only one or two people. The 
first owner, perhaps, got tired of the car 
and traded it in because he wanted to 
keep up to date with a new model. The 
second owner, if there was one, probably 
ran the car till it began to pump oil and 
other little troubles started to crop up. 
If you get a car in no worse condition 
than that, sometimes a new set of regu- 
lar rings will do the trick—and, if not, 
the spring-pressure ones are almost sure 
to make the motor practically as good 
as new.” 

3ut how about the carburetor and 
the ignition system? Don’t they wear 
out too?” Barton interrupted. 


“There’s not much to cause trouble 
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about this,” Gus laughed, as he picked up 
the carburetor from the dismantled mo- 
tor, “Let’s see, the float might be leaky. 
If it is, it doesn’t cost much to fix or re- 
place, and then it’s as good as new. 
The same goes for the float needle 
valve. The spray jets might be partly 
clogged, but they’re easily cleaned. 
About the only other thing, might be 
excessive wear on the butterfly shaft. 
That can be fixed with a rolled sheet- 
metal bushing around the shaft. 


S FAR as the ignition system goes,” 
Gus continued, “if it gives a good 
spark, you get full power. If not, you 
have to replace whatever has broken 
down. The breaker contact points and 
the points of the spark plugs are about 
the only parts that show wear in rela- 
tion to the mileage.” 
“Anything else to consider from the 
power-loss angle?” Barton asked. 
“Not much that amounts to any- 
thing,” Gus replied. “If your piston 
rings are good, and the ignition sys- 
tem and the carburetor are in shape, 
you haven’t anything to worry about. 
You'll get good power and gas-and-oil 
economy. Of course, underinflated tires, 
wheels knocked out of line, or dragging 
brakes can soak up power, but it’s easy 
to check those points. On an older car, 
too, you might have a worn universal 


joint.” 

“You encourage me a lot,” Barton 
grinned. “But one thing I’d like to 
know is how to figure out whether it 


is worth while to fix up a used car or to 
trade it in for one in better condition.” 

“That’s not hard to answer,” Gus re- 
plied. “Get a reliable service station 
to give you a lump estimate on all the 
repairs you'll need, and then’ shop 
around and find out how much it will 
cost you to trade for a better used car. 


“And,” Gus added with a smile, as 
Mrs. Barton returned and the young 
couple prepared to depart, “remember 


that a bird in the hand is worth two in 
the bush. Most likely, the car you buy 
will need some work done on it, too!” 


Automobile Speed Hard 
To Judge, Tests Show 


A BYSTANDER’S estimate of the speed of 
a passing automobile is likely to be far 
from correct, recent tests by the Royal 
Automobile Club of Sweden show. More 
than 20,000 separate observations, in 
which would-be judges were allowed to 
see a passing automobile and write 
down their estimates of its speed showed 
that more than half of the people tested 
were wrong by twenty percent or more. 
Not even a fifth of the persons tested 
could estimate speeds within five per- 
cent of the true figure. Tests were made 
under many conditions of light and 
darkness, on roads of different pave- 
ments and grades, and with the cars 
driven in different gears. The experi- 
ments indicate that professional test 
drivers, mechanics, and others who 
might be expected to be the best judges 
of speed, are no better than ordinary 
people. Even under the most favorable 
conditions, the investigators conciude, 
human judgment of a car’s speed is un- 
reliable. It is still worse if traffic or un- 
familiar conditions confuse the observer. 
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Write for our free 12-page 
folder on amateur microscopy 
and microscope equipment 
Read of the fascination of mi- 
croscopy as a hobby. Read why 
none but precision microscopes 
can give you the detail you 
need. At left, Bausch & Lomb 
precision Model R_ micro- 
scope, with 455-page book, $21 
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steel found in his clothing with the steel 
in the death instrument. When you 
grind steel on an abrasive wheel, two 
kinds of particles are formed. In addi- 
tion to numerous ragged, irregular chips 
torn out of the metal by the sharp abra- 
sive grains, there are tiny globules 
formed when the sparks produced by 
grinding cool. These globules, for a 
given steel, assume characteristic shapes 
and appearances, which the microscope 
reveals clearly. 

3y studying known specimens until he 
has become so thoroughly familiar with 
their appearance that he will recognize 
them the next time he sees them, the 





Human blood corpuscles (left) compared with 
those of a cobra, The absence of nuclei in the 
corpuscles identifies the blood of a mammal 


microscopist can learn to identify vari- 
ous other kinds of dusts. Or, he keeps 
a collection of specimens on hand, which 
can be used for comparison purposes. 
This, incidentally, is the secret of most 
criminal-investigation work carried on 
with the aid of the microscope, and ac- 
counts for the fact that the Bureau of 
Investigation of the U. 8S. Department 
of Justice, maintains extensive collec- 
tions of textile fibers, hairs, bullets, car- 
tridges, typewritten characters, and the 
like. 


¥ IS relatively easy for the microscop- 
ist to distinguish a human hair from 
animal hairs. Examine the hairs of mice, 
cats, dogs, and sheep. You will soon 
learn to identify the characteristic dif- 
ferences. You will see, for instance, that 
sheep wool has coarse surface markings, 
like a file. Hog bristles taken from a 
shaving brush, on the other hand, re- 
veal no outer separate bark like that 
found in human hair. 

There are an amazing number of 
things that the experienced eye can find 
in a hair by examining it through the 
microscope. It can classify that hair ac- 
cording to its color, surface markings, 
the race of the person from which it 
came, scales adhering to it, the way in 
which it was removed from the body, 
and the part of body from which it came. 

When a microscope shows that a hair 
found under a murder victim’s finger 
nails looks exactly like one from a sus- 
pect’s head, there is almost no chance 
that the instrument is wrong 

Your examination of vegetable tissues 
and fibers—looking at the coil-spring 
walls of ducts and tubes in leaves and 


Microscope Crime Detection 


(Continued from page 67) 


stems, examining the silica skeletons of 
plant parts, and observing the cellular 
arrangement of leaves—is a type of 
microscope work highly useful in crimi- 
nal investigation. For example, it may 
be important to establish what a murder 
victim ate during the meal preceding 
his death. By analyzing the contents of 
the stomach and intestines, a _ skilled 
microscopist can tell with amazing ex- 
actness just what was in that last meal. 
He does this by studying the micro- 
scopic structure of particles of food— 
either undigested, digested, or at some 
stage between—found in the body. 


OU will find it interesting to examine, 

with a microscope, some of the bits of 
solid material from vegetable soup or 
some other food preparation. Among 
the vegetables you can identify many fa- 
miliar features such as the structure 
of cell walls. Beef and other meats show 
characteristic muscle fibers. To exam- 
ine, say, a fragment of cooked cabbage 
leaf, tease it apart in a drop of water 
on a slide, and then add a cover glass. 
Examination of many kinds of leaves 

celery, lettuce, spinach and so on— 
will demonstrate the ways in which they 
differ in appearance under the micro- | 
scope. 

Blood plays an important part in 
many crimes and mysteries. The mi- 
croscopist can, by (he simplest examina- 
tions, readily distinguish between blood 
and such materials as red paint, ‘which 
might look like blood. The blood con- 
tains characteristic corpuscles, or cells. 

To determine whether the blood is hu- 
man or from some animal such as a 
horse, the microscopist examines the 
corpuscles more closely. The red cor- 
puscles of mammals are in the form of 
circular disks, without nuclei. Red cor- 
puscles from non-mammalian forms of 
animals, such as chickens, are oval in 
shape and contain prominent nuclei. 
Human blood can be distinguished from 
other mammal forms by measuring the 
diameters of the red cells with a microm- 
eter attachment. Human _ corpuscles 
(red) range in diameter from about 
1/3,100 to 1/3,500 of an inch, while those 
of other mammal blood likely to be con- 
fused with human blood in criminal 
work are generally smaller. 











UT blood corpuscles cannot always be 

depended upon to furnish identify- 
ing details. Sometimes they have been 
destroyed by various agencies, so that 
they cannot be examined with a micro- 
scope. Then the little trick of preparing 
hemoglobin and hemin crystals. be- 
comes valuable. There are pronounced 
differences between the crystals pre- 
pared from human blood and those de- 
rived from the blood of other animals, q 
so by making slides of the specimen be- f 
ing tested as well as of blood that is 
known to be human, it is easy to tell 
whether or not they are the same. The 
crystals can also be used to distinguish 
blood from other stains, such as ink. 

You can make hemin crystals with- 
out much difficulty. Place a little of 
the blood or fluid supposed to contain 
blood on a slide, add a small amount of 
common salt and a drop of glacial ace- 
tic acid, and heat to boiling over a flame. 
When the slide is cool and dry, add bal- 
sam and a cover glass in the usual 
manner. (Continued on page 123) 
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A still more positive blood test is a 
chemical procedure that narrows hu- 
man blood down to one of four type 
groups, making it possible to establish 
true parentage and solve other ques- 
tions. This test is hardly within the 
scope of the amateur microscopist. 

The identification of textile tissues is 
another important job for the criminol- 
ogist’s microscope. It is a relatively 
easy matter to make such identifications 
quickly and positively, once you have be- 
come familiar with the various fibers 
such as different kinds of wool, cotton, 
linen, silk, and hemp. Examination of 
the surface of a fiber is not always suffi- 
cient, and cross sections may have to 
be made. 


xg YOU examine the fibrous structure 
of several different pieces of writing 
paper which may look alike to the naked 
eye, you will discover that they differ 
considerably. By soaking pieces of pa- 
per in water, perhaps treating them in 
a solution of potassium or sodium hy- 
droxide (lye), you can secure individual 
fibers for examination. The identifica- 
tion of paper may be an important item 
in a criminal case involving forgery. 
The comparison microscope is used fre- 
quently for matching paper samples. 
The microscopist who possesses a 
camera attachment for his instrument 
can make comparison studies of almost 
anything—typewritten characters, hand- 
writing, bullet markings, cartridge 
markings, paper samples, steel particles, 
and so on—simply by making two pho- 
tomicrographs, one of the known speci- 










Microscope Crime Detection 


(Continued from page 122) 


men and one of the unknown, and com- 
paring prints or negatives by placing 
them side by side or one over the other. 
Of course, the magnification must be 
exactly the same in both pictures. This 
method is slower and more expensive 
than the procedure when a comparison 
microscope is available, but it is posi- 
tive, and has the advantage that the re- 
sults can be preserved indefinitely. 


FORTUNATE angle to much crime- 
detection work with the microscope 

is that it is done at low or medium mag- 
nifications. Examination of fingerprints, 
forged signatures, and the like can be 
done with a hand lens magnifying seven 
and a half diameters or thereabouts. 
The lowest powers of your microscope 
will suffice for much of the examination 
of vegetable tissues, metal fragments, 
and so forth. Higher powers are useful 
for studying starch grains, blood cells, 
crystals, and various hairs and fibers. 
You can have a lot of fun by joining 
other microscopists in tracing down 
“clews” of various kinds with your in- 
struments. You can stage a “crime,” 
sprinkle some dust such as cornstarch 
around, and let your friends identify 
the dust. Or make as perfect a copy as 
you can of a signature, and then let 
someone determine which is the original 
writing and which the forgery. (The 
forged signature will show wavy lines, 
retracings, and other flaws when magni- 
fied a few diameters.) By such stunts, 
you can have a lot of fun, learn a lot 
about microscope technique, and get a 
taste of modern criminal investigation. 


Champions in Harness-Horse Racing 


(Continued from page 40) 


breakfast consisting of four quarts of 
oats and a ration of hay. At noon, it gets 
four quarts more of oats, and at supper- 
time another four quarts with a little 
mash added. This is fully twice as much 
as a work horse is fed, for the training 
routine consumes great amounts of ener- 
gy. The oats used are of special quality, 
largely imported from South America. 
Yeast, mineral oil, and salt are occa- 
sionally added to the mash. Carrots and 
apples also. are sometimes included in 
the diet, and many horses relish a nib- 
ble of sugar or tobacco. 


WO days a week are devoted to in- 

tensive speed training; the other days 
to three or four-mile jogs to develop 
stamina. On the two “hard” days, usual- 
ly Monday and Wednesday, work begins 
with a 244-mile jog, followed by a mile 
run in about 2:45. Then the horse re- 
turns to the stable for a rub-down, a few 
mouthfuls of water, a twenty-minute 
rest, and a new harness. Back on the 
track it practices “scoring down” or 
making flying starts past the judge’s 
stand. Instead of lining up behind a 
barrier, harness horses are started a 
hundred yards or so back from the 
judge’s stand. They maneuver into the 
positions they have drawn and thunder 
past the starting line at full speed. Un- 
less the entries are in their proper posi- 
tions, the judges sound a gong and bring 
them back for another try. These at- 
tempts to get away for an even start are 
called scoring. Sometimes, more than a 


AUGUST, 1937 


dozen attempts are made before the 
starter gives the word go. 

Great drivers, like “Pop” Geers, Tom- 
my Murphy, Sep Palin, and Ben White, 
always helped their horses by headwork 
at the start of a race. They intuitively 
seemed to know when the judges would 
call them back for another try, and 
stopped their horses at once to conserve 
energy. During the $10,000 Governor's 
Stakes, run at Syracuse, N.Y., last year, 
it was estimated that the sixty-year-old 
veteran, Ben White, saved the winner, 
Rosalind, fully a hundred yards of fast 


trotting on every score. She won the 
event in straight heats. Ben White's 
uncanny judgment gave her all the 


breaks, and she probably trotted a mile 
less than some of the other horses in the 
race. 


N TRAINING, after the practice in 

scoring down is ended, the horse is put 
through another mile, this time at about 
2:30. Then it goes back to the stable for 
another rest, rub-down, and change of 
harness. On its third trip to the track, 
it scores down three or four times and 
runs a mile at a fast gait, the time de- 
pending upon the stage of the training. 
As the season progresses, seconds are 
clipped from the time on this fast cir- 
cuit of the track. 

The drivers carry stop watches, 
during races, to keep track of the 
for the different quarters. Only 
trainer on record never used a 
watch. He (Continued on page 
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WHEN a radiator gets hot you lose power 
and you endanger your motor. Costly re- 
pair bills may result. Don’t take a chance. 
Sani-Flush cleans out automobile radiators 
in a few minutes. You can do it yourself! 

Just pour in a little Sani-Flush. (Diree- 
tions on the can.) Run the motor. Drain, 
flush and refill with clean water. Lime and 
scale are carried away. Rust and sediment 
are removed thoroughly. Sani-Flush can- 
not hurt aluminum cylinder heads or motor 
fittings. You'll find Sani-Flush in most bath- 
rooms for cleaning toilets. Sold by grocery, 
drug, hardware, and five-and-ten-cent stores 
—25 and 10 cent sizes. The Hygienic Prod- 


ucts Company, Canton, Ohio. 
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Build the 4-mast Barque, California 


Accurate, detailed blue prints of this handsome, steel! barque 
‘omplete fittings and construction “ 

for steam trawler and other popular 

models including the ‘‘Hartford’’. Send 

lhe (coin) fornew illustrated catalog 

Iilustrates hundreds of items, fit 

tings and complete kits 

A. J. FISHER 


1002-2 Etowah Ave Royal Oak, Mich 


ARE YOU 
‘“Unhandy’ ? 


At last a service and repair manual has 
been made for the auto owner who is not 
a mechanic. Here are hundreds of “‘horse- 
sense’’ methods for keeping your own car 
in perfect shape—no ‘matter how old or 
how new it is. AUTO KINKS tells in non- 
technical language, made clearer by draw- 
ings and simple diagrams, what to do no 
matter what goes wrong—how to make 
temporary or permanent repairs to the mo- 
tor, carburetor, ignition, lights, starter, 
radiator, chassis, running gear, body, fen- 
ders, top, and even the garage. Will give 
you more understanding of the mysterious 
“insides” of a car than anything you ever 
saw. Service men will get a world of new 
ideas from it too. 192 pages, full strong 
cloth binding, pictures on every page. Only 
$1.00. Sent C. O. D. plus few cents post- 
age. Ask for “AUTO KINKS.” Write to 
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bred to Dutch mares in the year 1788. 
He lived to be twenty-eight years old, 
and so great was the esteem in which he 

yas held by horse lovers that a volley of 
musketry was fired over his grave when 
he died. One of his descendants was 
Hambletonian, the stallion whose blood 
is said to run in the veins of ninety per- 


was a Negro with an amazing judgment 
of pace. It is said that he could take a 
horse around a mile track in within half 
a second of the time set before the start. 

Some horses train better than they 
race; others race better than they train. 
It is a matter of temperament. An out- 
standing example of the latter type was 


the mare, Hanover Maid. During train- cent of the modern trotters, and for 
ing, she always refused to exert herself. whom the annual classic at Goshen, 
She slowed down when she began to tire, N.Y., is named. 


In 1818, the first official trotting record 
for the mile was established by Boston 
Blue at Jamaica, N.Y. This horse cov- 
ered the distance in three minutes. Thir- 
ty years later, trotters had clipped half 
a minute from the mark and by 1891, 
Sunol was making the mile in 2:08% 
The following year, the bicycle sulky 

yas introduced, and Nancy Hanks cut 
a full four seconds from the record. 
The two-minute horse arrived in 1903. 
The world’s record now stands at 1:56 
It was made at Lexington, Ky., in 1922, 
by the unbeatable Peter Manning. This 


and appeared to lack fighting spirit. But 
in a race she would run her heart out. 
3etween heats, she was always the calm- 
est horse in the paddock, resting her 
head on the guy lines, closing her eyes, 
and relaxing. 


AC THE end of a race, the horses are 

given a salt bath, scraped off, rubbed 
down with liniment to prevent stiffness, 
and then walked around for an hour or 
more after which they are permitted to 
nibble grass for thirty minutes or so be- 
fore going in for the evening ration of 


grain, mash, and hay. great horse still holds fifteen state rec- 
Many racing horses are sent south ords and, in addition, the world’s mark 
during the winter for additional train- for two miles as well as the record for 
ing. The most famous of the winter the mile. 
camps is the Seminole Driving Park, 
thirteen miles from Orlando, Fla. As N SPITE of the spectacular perfor- 
many as 100 noted pacers and trotters mances of Peter Manning in the 1920's, 
winter there so they can keep in train- interest in harness-horse racing slumped. 
ing all the year around. Competition from airports and motor- 
The story of harness-horse racing in dromes was too great. Now, the country 
America runs back nearly 150 years. is being swept by a revival of interest 
Messenger, a gray English thorough- in this sport developed by scientific 


bred, Island and breeding and training. 
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The depth of the shade of blue 
the amount of phosphorus 


water phorus. 
indicates 
present. 
Plants require nitrogen, too, and get it 
from nitrate compounds in the soil. You 
can make a nitrate test solution by dis- 
solving three one-hundredths of a gram 
of an organic chemical known di- 


port fish life, but not as well 
that is very slightly acid. 
Phosphorus contributes to the fertility 
of soil, in the form of phosphates of cal- 
cium, magnesium, and iron. You can 
test earth from your garden for the pres- 
ence of phosphorus with an easily pre- 
pared reagent. Dissolve about two and a 


as 


as 


half grams of ammonium molybdate phenylamine in twenty-five cubic centi- 
crystals in twenty-five cubic centimeters meters of strong, chemically pure sul- 
(about seven teaspoonfuls) of distilled phuric acid. Keep this strongly corrosive 
water, using heat to hasten solution. Fil- liquid in a glass-stoppered bottle. If its 
ter the resulting liquid, if it is turbid. color changes in time to blue, brown, or 
Then pour it into twenty-five cubic cen- pink, it is worthless for your purpose and 


a new batch must be made up. 

To test soil for nitrates, follow the 
same preliminary procedure as in test- 
ing for phosphorus. That place half 
a teaspoonful of the soil in a test tube, 
fill with distilled water to a volume of 
thirteen cubic centimeters, add a drop of 
one-to-three acetic acid, shake for half 
a minute, and filter. Now place one drop 
of the filtrate on a glazed white porcelain 


timeters of pure, strong nitric acid. Fi- 
nally add fifty cubic centimeters more of 
distilled water. Keep the solution in a 
glass-stoppered bottle. is, 
tipo TEST soil for phosphorus, place about 

a half teaspoonful of the earth in a test 
tube and add water to make a total vol- 
ume of about thirteen cubic centimeters. 
Now add one drop of “one-to-three” ace- 


tic acid (one part of strong or “glacial” plate and add six drops of the dipheny- 
acetic acid to three parts of water). lamine test solution. A blue color de- 
Shake the contents of the test tube for velops if nitrates are present. 

half a minute, and filter. To one cubic 

centimeter of the filtrate, or liquid that OTASSIUM, or “potash,” in various 
passes through the filter, add a piece of forms of chemical combination, also 


clean sheet or lump tin (not “tin” foil serves as a valuable plant food in the 
from a candy bar, which is actually alu- soil. Solutions containing potassium give 
minum) and five cubic centimeters of a yellow precipitate when treated with a 
your ammonium molybdate test solu- reagent known as sodium cobaltinitrite. 
tion. If a blue color appears—a reaction To prepare this, mix two cubic centi- 


requiring about half a minute—then the 
soil contains the needed element phos- 


meters of a ten-percent solution of so- 
dium nitrite (Continued on page 125) 
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BROKEN 
FINGERNAIL? 


Paint it with 


NEW-SKIN 


and forget it 













At all druggists, 15, 30, and 50 cents. 
SHIP MODELS 


The quick and easy road to 
ship modeling is to get one 
of our accurate scale con- 
struction sets. With them 
you can concentrate on the 
interesting part of the model. 
Similar sets for models of 
Destroyer 


Whaler Wanderer 
and many others. Also semi- 
finished hulls and all sorts of 
~ “h as blocks, 





anchors, 


deadeyes, 
Large 64-page photographically illus 


steering 





trated booklet, desc ribing the above sent postpaid upon receipt of 
15c¢ (coin). Many persons on receiving this booklet, have discovered 
how simple and enjoyable is ship model making. Be sure to get your 
booklet before starting your model. 


Model Ship Supply Co., 


DIESELECTRIC PLANTS | 


FOR ECONOMY PLUS $565 
WITH NEW SAFETY fhau 


Make your own electric ¢' Cn. 


Dept. T, Mineola, N. Y. 










Easy Payment 
Plan 


light and power the 
‘*Diesel Way’’ with 
WITTE Dieselectric 
Plants, 1600, 3000 or 
6000 watts, for Less 
Than ONE CENT per 
KILOWATT on cheap 
nen-explosive fuel. 110 
volt 1.C. or D.C, for 
direct lighting, 32 volt 





for batte ry operation, Watts 
Charging costs lowered 75%. E 
small space. Diesel for economy 


222-C Oakland Ave. Kansas City, Mo. 


| WITTE ENGINE WORKS || 
-ROTARY TYPELESS PRINTER 


Sensational PRINT-O-PRESS $9 95 


installed in 
and safety. 
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Use a 






















Stencil Duplicator. Prints post 
Complete 


ecards and up to 84x11 


letters circu 
lar Many ad- 
vance features 
Details free. 


PROFESSIONAL “© 
PRODUCTS, Dept. \~ 
856, Silverton, O. Vv 


CHEMICALS 


Apparatus and Glassware 
Send 5¢ for Catalog CP1 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 


LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 


/ 
4 New complete 32 page catalog |ists/ 
hundreds of items of interest to 
if > amateur and professiona! experi 
menters. Save Money—Buy Di 
rect. Send now! It's FREE and crammed 
fall of bargains and valuable information. 


J.H. WINN MFG. CO., Dept. 108, 124 W. 23 St., New York 


CHEMICALS 


C. P. Grade— 
Generous Quantities 


c . in glass contai uncondit lly De 
fully illustrated a ane r 1937 
catalog—a real 25c¢ value. 
Equip a complete home labo- 

ratory with chemicals, instruments and apparatus.— 
New bargains! New prices! NS real money. Send 
3c for KEMKi Get your cop 


NOW 
MKIT SCIENTIFIC CORP. 
397- 7 Bridge St. Brooklyn, N. Y. C. 
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Put Your Garden 
in the Test Tube 


(Continued from page 124) 


(not nitrate), five or six drops of 
lute (say, ten-percent) solution of cobalt 
nitrate, and one cubic centimeter of 
strong (glacial) acetic acid. 

With this reagent, you can show that a 
fertilizer rich in potassium, such as po- 
tassium chloride or potassium carbonate, 
can be applied to the soil with the as- 
surance that little of the compound will 
be carried away by drainage or excessive 
rainfall. Dissolve about a gram of either 
of these potassium chemicals in a liter 
(roughly a quart) of water, and let the 
solution seep through ordinary garden 
soil in a vertical glass tube of about one- 
inch diameter. The liquid may be ad- 
mitted a little at a time through a 
“choked-stem funnel,” made by plugging 
an ordinary glass funnel with a short 
strip of rubber tubing and using a 
pointed glass rod as a stopper. The bot- 
tom of the one-inch tube contains a wad 
of absorbent cotton that holds in the soil 
and allows the solution to filter through. 
Test the liquid that has passed through 
the soil with your sodium cobaltinitrite 
reagent. You will observe little or no yel- 
low precipitate, while the original solu- 
tion gives a conspicuous amount, show- 
ing that the soil effectively absorbs the 
potassium. 


NTS can be a nuisance both in the 
A garden and in the home. You can 
make a good ant trap by first dissolving 
about three quarters of an ounce of or- 
dinary washing soda, and then about an 
ounce of arsenious oxide (called also 
white arsenic), in a quart of water. This 


makes a solution of sodium arsenite. 
Since it is poisonous, do not use any 
household utensil in making it up, but 


employ a tin can that can be thrown 
away afterward. Mix one fluid ounce of 
your solution with about a pint of honey 
or molasses, to serve as bait for the ants. 
Pour the mixture over pieces of wrap- 
ping tissue, or excelsior, resting in old 
preserve-jar lids, and place the traps 
about the garden and the house. 
Incidentally, you can readily destroy 
silverfish, the insect pests that play 
havoc with books by eating the pages 
and the binding with the same sodium 
arsenite solution. Instead of mixing the 
liquid with honey or molasses, however, 
combine it with starch or flour to form a 
paste, and smear the mixture in old bot- 
tle caps, where it will harden. Place 
these little poisonous disks about the 
house wherever the insects are found 
but be sure to keep them safely out of 
reach of children, remembering espe- 
cially that a crawling baby delights in 
putting every conceivable object in its 
mouth. The poisonous ant traps, of 
course, should be hidden or safeguarded. 


Tamed Emus May Provide 
Meat and Eggs in Russia 


Roast “chickens” as big as good-sized 
calves, and breakfast eggs five or six 
inches long may grace Soviet tables, if 
experiments in domesticating the emu 
prove successful in practice. The giant, 
ostrich-like Australian birds are said to 
be adapted to domestication in the Rus- 
sian climate, and to provide quantities 
of meat and eggs more cheaply than 
chickens, ducks, and other fowl. 
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I fAVE you an invention—or an idea for one 
that will save time, save labor, make money or 


give pleasure? If you have, then this interest- 
ing, new FREE BOOK, was meant for you. 
Tells you facts like these: How the Patent Laws 


you and why, if you have an invention, 
you need a Patent at all; what a competent Pat- 
ent Attorney can do for you; what kind of a 
sketch or model is needed; how to make a di 

closure of your idea right away, to help establish 
your claims; how some successful inventors have 
secured financial assistance; tells about inter- 
esting inventions that have proved successful and 


protect 


shows you 115 different mechanical principles 
that inventors have used in working out ideas; 
also gives much other information that every 
man who has an invention—large or small—can 
use to his advantage and profit. Our business is 
to help you if we possibly can. You'll welcome 


this. 


The Big Age of Invention Is Still Ahead 


At right is one of 
our newest trains, 
the streamlined ex 
press of the Unior 
Pacific Does 110 
miles an hour. Thi 

only a glimpse of 
what's ahead. Men 
who are poor today 
will be big financial 
successes a few year 
from now, because of 
inventions. And re 
member that many of 
the largest fortune 


a book of facts like 





37 Years of Service to Inventors 











have been made 
and will be made 
from simple things This firm was founded over a 
An inventor's first third of a century ago. We have 
tep is to get the im helped thousands of inventors pro 
portant facts about tect their right We represent you 
P ROTECTION. We personally before the U. S. Patent 
gladly supply them Office We have a large taff of 
to serious, interested Patent Specialist to erve ou 
men quickly, economica effectivel 
Our book also tel yu bout a 
three-payment fee plan that mar 
inventors have found helpful. Write 
us a card, letter nd the 
convenient coupor I NOW 


to know the fact D 


VICTOR J. EVANS & CO. 





REGISTERED PATENT ATTORNEYS - 
MAIN OFFICE: 210-J, Victor Building, Washington, 0. C ‘ 
Other Offices: 2610-C Singer Bidg., Neu York; ' 
1445-C Monadnock Bidg., Chicago; 514-C Empire Bidg., i 

Pittsburgh; 1010-C Hobart Bidg., San Francisco; 17136-C 
Security Bidg., Los Angeles. i 
Kindly send me a FREE copy of your book, ‘‘Patent Protec ' 
tion’’ and other facts of interest toaninventor. ‘Note: Same § 
books supplied by any of branch offices listed above : 
| 

Name 

| 
Y Street and No | 
S 
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cables lashed to the trunks of cy- 
press trees. And welders, sparks 
streaming from their torches like 
fireworks, had to stand on logs to 
get a solid footing. A few months 
later, gangs of workmen putting in 
a 250-mile line through northern 
Michigan, were battling zero winds 
and five-foot snow drifts 

A pipe-line crew consists of about 
forty men under a “laying boss.” 
Many of the laborers are skilled in 
some particular part of the work. 
There are, for example, “jack men,” 
“bar men,” “rope men,” and “tongs 
men,” each expert in the use of cer- 
tain tools or apparatus. The diame- 
ter of the steel tubes employed on 
pipe lines runs from two inches to 
nearly eight feet. The largest, em- 
ployed on a western water conduit, 
required 450 pounds of metal to 
weld a single joint 

Recently, a number of innovations 
have aided in the construction and 
operation of pipe lines. Multiflame 
welding torches that preheat the 
metal when pipes are joined to- 
gether, speed up the work. In Texas 
and Louisiana, thin-walled _ steel 
tubes, called “stovepipes,” are being 
widely used for sending oil under 
low pressure from wells to refineries. 
By the use of a “grasshopper,” a 
holding device which keeps the sec- 
tions in line while men weld them 
together, such lines can be laid rap 
idly. Another innovation is an au- 
tomatic pipe-line pump, controlled 
electrically and cooled by the oil 
which flows around the cylinders of 
the engine in passing through the 
station. 

High-speed machinery of many 
kinds now clips days from construc 


tion time. Motor-driven ditchers scoop 
out miles of trenches in a day. Tractors, 
equipped with special cranes, drag into 


place sections of pipe as long as a 


block. One machine coats the pipe 


As different sections of the line 


completed, they are tested for leaks. 
Compressed air and soap suds are some- 
times employed in the test Regular 
pressures up to 600 pounds to the square 
inch are maintained during the pump- 
ing of oil. A final check is made by one 
concern in the form of a forty-hour hy- 


drostatic test in which the pipes 


filled with water and the pressure raised 


to 1,200 pounds to the square inch 


during this experiment, engineers watch 
sensitive gauges, alert for any drop in 
pressure that would indicate a leak 


No: long ago, while testing a new gas- 
oline line in this way, they saw 


rauge needle suddenly swing back 
around the dial A big break had 

curred somewhet They soon found 
where. A geyser of water was shooting 


up from the middle of a farmer's field 


Eighty acres were flooded before 


could turn the water off Then, com- 
pany officials discovered what had hap- 
pened The farmer had drilled a 
in the line and attached a small 
for his private ust However, he 
neglected to reenforce the line at 
spot, and the pressure had blown out his 
attachment and flooded the field 

In some sections of the country, pipe- 
line tapping has developed into a major 
racket. On one ten-mile stretch in Kan- 






The Marvels of Underground Oil Railroads 


(Continued from page 21) 





In their course across the country, long-distance pipe 
lines climb mountains and dive under rivers. Here sec- 
tions are being laid through the bed of a small stream 


other instance, 1,000,000 gallons of gaso- 
enough to fill a 
with vanished while in transit through 
corrosion-proof paint or enamel and an- 
other fillsinthe trench and coversthe pipe. 


who peer through powerful binoculars, 
to detecting 


pipe-line right of way on the alert for 
patches of dead grass, are also on the 


were hardly visible on 
the pipe have been discovered through 
small brown spots in the midst of green 


they sniff for telltale fumes 
Should a drop in pressure show that 
the line has been tapped, an ingenious 


quick discovery of the buried pipe which 
is diverting the flow. 
; somewhat similar to the apparatus 


whereabouts 


set of headphones and 


an electric generator, and a rod-shaped 
electrode implanted in the ground 
latter sends electric pulsations along 
section of the 
Wearing the earphones and carrying 






pany engineers walks along above 
the pipe. The device is so tuned that 
it is unaffected by the line current. 
But any other metal below ground 
unbalances the delicate tuning and 
produces a hum in the earphones. 
The expert instantly glances at the 
needle on the meter. If the buried 
metal consists of only small objects 
or tin cans, the needle hardly moves. 
But if it is a big object like a tap 
pipe, it jumps across the dial. 


OON after oil began flowing 

through pipe lines, trouble was 
experienced with a paraffinlike resi- 
due which began to clog up the 
tubes. Chemical solutions failed to 
eat it away. Hard balls of wood, 
pumped through the pipesinaneffort 
to clear them, wore out from fric- 
tion before they scraped away the 
residue. Finally, an arrangement of 
leather and_= sheet-iron washers 
strung on a bolt proved successful. 
It was named the “go-devil,” from 
the rumbling, grinding noise it made 
underground as it traveled through 
the pipes. 

Present-day go-devils are _ elab- 
orate mechanisms nearly three feet 
long. They have whirling scrapers, 
wheels like cowboys’ spurs, and, 
sometimes, steel brushes that polish 
the interior of the pipes as the mech- 
anism is pushed along by the pres- 
sure of the fluid. 

One of the biggest go-devil tlean- 
ing jobs on record was completed re- 
cently in Pennsylvania. A line car- 
rying gasoline from Marcus Hook, 
Pa., to Pittsburgh, Pa., had beén in 
operation five years. Its original ca- 
pacity of 15,000 barrels a day had 
dropped to 12,000 barrels as a result 


of accumulated iron oxide deposits within 
the pipes. This meant a loss of twenty 
percent in revenues, and the company 
decided to clean out the 306 miles of 
piping. 

Ground crews, carrying two-way 
radio sets, followed the go-devils by 


rumbling audible above-ground 


as they moved along at from two to 
three miles an hour. If the noise stopped, 
it meant the mechanism was stuck and 
bumper go-devils were sent through the 


to push it ahead. If this failed, 


emergency crews, summoned by radio, 
rushed to the spot, cut open the line 


acetylene torches, removed the 


go-devil, cleaned out the accumulated 
deposits, replaced the mechanism, and 
sealed up the pipe again. Ten times, 
the line had to be cut open before the 
work was completed. 

Besides bringing out wagon loads of 
iron oxide deposits, the go-devils pushed 
several surprises from the end of the 
pipe. There were parts of tools, large 
stones, welding icicles, and even a ten- 
foot length of two-by-four lumber. Most 
of these objects evidently found their 


into the line during construction. 


Although the man in the street hears 
little about them, American pipe lines 


valued at close to $10,000,000,000. 


Veritable rivers, formed of many kinds 
of fluid, rush through the subterranean 
channels. The longest and most elab- 
orate of these underground freight lines 
are the conveyors of petroleum and its 
products. In sixty-five years, oil pipe 
lines have expanded from a single 1,000 


section of two-inch tubing into a 


leading form of transportation. 
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VIBRATION BANISHED wwissseeres.. 


Engine Vibration and 
Road Vibration—both now 
Shut Away from You 


O YOU KNOW how to pick the 

D smoothest riding car?... 
Features shown on this page will 
help you. These developments 
also reduce the strain on the car 

ni .. lengthen its life. 

Today, Plymouth is the only 
one of “All Three’ that has these 
essential specifications. — PLYM- 











’ OUTH DIVISION OF CHRYSLER 
CORPORATION, Detroit, Michigan. 


ONE BIG REASON for Plymouth’s smooth, trouble-free ride. 
Engineers started by fortifying the frame...establishing a firm 
foundation against rumble, drumming and vibration. 











TAPERED LEAF ENDS 
MORE FLEXIBLE — 
NO SQUEAKS 
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LEAVES 























NO. 2 MAIN LEAF 














SPLIT FOR EASIER si ea 4 
FLEXING 
| REBOUND 
‘ LEAF me | 
es bond a 





TEN THIN LEAVES | 
—_ —TAPERED ENDS 

















SMOOTH RIDING— 
Big airplane-type 
shock-absorbers ab- 
sorb bumps, jolts, rum- 
ble and vibration...you 
ride comfortably. 


SPECIAL STEEL in Plymouth’s 
specially designed springs... 
Amola Steel which combines 
great tensile strength with 
great flexibility. Much easier 
riding! Rt 


















PLYMOUTH’S big, all-steel 
body is insulated from the 
frame by a sensationally 
new method...mountings of 
live rubber (left). Road vi- 
bration and rumble are now 
blocked out or absorbed... 
cannot reach the passenger. 


FLOATING POWER 
mountings (upper left) 
suspend the big engine 
in perfect balance and 
eliminate vibration. 
(Lower left) Engine, 
without Floating Pow- 
er, is unbalanced. 





1 Aero-Hydraulic Shock- 
Absorbers ateach wheel. 


2 All-Steel Body... com- 
pletely insulated. 

3 Amola Steel Springs... 
more flexible, stand up 
better. 

4 LiveRubber Cushions be- 
tween body and frame. 

5 Airwheel Tires absorb 
all minor road shocks. 

6 Double-action Hydrau- 
lic Brakes... quieter as 
well as safer. 


EASY TO BUY—Commer- 
cial Credit Company offers + 
very low payment terms 
through DeSoto, Chrysler 
and Dodge dealers. 






















TUNE IN MAJOR BOWES’Ama- 
teur Hour, Columbia network, 
Thurs., 9 to 10 p.m., E.D.S.T. 
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One thrilling moment in 
‘Lord of the Dynaios’’ 
if ish t 
In this beautiful volume of 1015 pages bound in Half Morocco are sixty- 
three of the best stories H. G. Wells OR ANYBODY ELSE ever wrote. 
Any one of these tales would bring a man fame. Any three would be a 
fitting climax to a career! But the genius of H. G. Wells has created 
sixty-three short masterpieces that stagger the imagination and blast 
pe: his name forever into the enduring granite of world literature which will stand for 
6 f ever. The Time Machine and A Story of the Days to Come are only two of the r 
- better known titles. Read the list on the right. Send for your copy of this book 
° ; while you may obtain it FREE. . 
" i Here are tales for every palate. Wry stories for the disillusioned; hilarious ee 
é stories for those who love to laugh; and romance to vie with any classic amour in his This is Only Part 
si tory. Here is the universe converted into literature—for H. G. Wells hurls planets as of the Contents: 
easily as you would throw a ball. He juggles your emotions like spinning plates in the : 
air—and, if one crashes, be assured, that is part of the act. Greater entertainment The Time Machine In the Avu Laboratory 
e . . . In the Abyss A Deal in Ostriches 
- than this has never been put in any book. Mail the coupon and see for yourself. The Crvetal Bax Flewerlag of the 
This offer is made to introduce the most economical way in the world for you to Per er ere Dynamos Strange Orchid 
obtain any new book you want. Stolen Bacillus Aepyornus Island 
e * Country of the Blind THE PLATTNER 
80,000 Readers Obtain Their THE GRISLY FOLK nee a 
’ The Inexperienced e xe oom 
Books THIS Economical Way Ghost The Cone 
L j x : f , s Valley of Spiders The Stolen Body 
: The Guild selects for your choice the outstanding new books before publication— The Peas! of Love 
0 the best new fiction and non-fiction. “‘Wings’”—a sparkling, illustrated little journal 
—comes free each month to members. It describes the forthcoming selections and And 45 other stories! 
recommendations made by the Editors, tells about the authors, and contains illus 
trations pertinent to the books. This invaluable guide to good reading comes a 
2 month in advance, so members can decide whether or not the selected book will be 
to their liking. You may have the Guild selection any month for only SEND NO MONEY 
3 $2.00 (plus a few cents carrying charges) regardless of the retail price. 
(Regular prices of Guild selections range from $2.50 to $5.00.) Or you ee ee ae ee 
8 may choose from 30 other outstanding books recommended each month THE LITERARY GUILD OF AMERICA, Dept. 9 PSM, 
; by the Guild—or you may order any other book in print at the pub 9 Rockefeller Plaza, New York, N. Y. 
- lisher’s price, postage prepaid. But you need not take a _book each Enroll me without charge as a member of the Literary Guild of Amer- 
month. As few as four within a year keeps your membership in force. ica. I am to receive free each month the Guild Magazine ‘‘WINGS” 
4 ° = all — ape mA ee gg: Fy pee oat = pur- 
chase a minimum o our DOOKS e er y au w lina 
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Be Popular—Become an 
Expert Harmonica Player 


Boys and girls who are good harmonica 
players are always wanted at parties and 
all kinds of social meetings. They are 
the leaders who make the party peppy. 
Learn this fascinating way to become 
popular and send today for the Free Har- 
monica Instruction Book. With it you 
can learn in no time to become an ex- 
pert Harmonica player. Just sign and 
mail coupon below. 


M. HOHNER, Inc., 351 Fourth Ave., N. Y. 


HOH ERMONICAS 





Sign and mail this cou- 
pon and_ Instruction 
Book will be sent at 
once— FREE 


M. HOHNER, Inc., Dept. 21-3 
351 Fourth Ave., New York City 
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AUTO-LITE 


4 
COMPLETES THE 


IGNITION SYSTEM WITH THE 


SPARK PLUC 


a 


THE SPARK PLUG IS NOW PART 
OF THE IGNITION SYSTEM 


@ Yesterday, Spark Plugs were just 
Auto-Lite 
Ignition Engineers... after a quarter- 


another accessory. Today, 
century of research and experience... 
have developed the Auto-Lite Spark 
Plug as a component part of the igni- 
tion system, the first spark plug built 
to work in perfect harmony with the 
rest of the ignition system—and as a 
result, produce perfect performance. 
The FIRST Spark Plug, 


neered by Ignition Engineers. This rev- 


Ignition Engi- 


olutionary advance has been achieved 
because of the unique position, ex- 
perience and facilities of The Electric 
Auto-Lite Company—the nation’s num- 
ber one builder of starting, lighting 
and ignition equipment. With such a 
background, it is logical that Auto-Lite 
Ignition Engineers should produce a 
basically better spark plug. All units 
of the Ignition System must be bal- 
anced 


if maximum performance is 


to be obtained from the modern motor. 


MANY NEW, IMPROVED FEATURES 


To make this fully possible, Auto-Lite 
Engineers developed new materials 
and improved features. Konium, for 
example, is a new electrode superior 
in vital properties. Ziramic is a new insu- 
lator material developed and made by 
Auto-Lite. These features insure longer 
life and better ignition performance. 


im OF 


Gti 


mutt 


Renew the 


“new-engine performance” 
of your car by installing a set of 
Auto-Lite Spark Plugs. The improve- 


ment is instantly noticeable when 


you step on the starter. The economy 


is proven as you drive. Tell your 


dealer you want Auto-Lite Spark Plugs. 


26 YEARS BUILDING 
STARTING, LIGHTING AND IGNITION 
For 26 years, The Electric Auto-Lite 
Company has provided original start- 
ing, lighting and ignition systems to 
a majority of engine manufacturers. 
Today, Auto-Lite builds more than 
/ 250 dependable — in use on 
~, land and sea and in the air. Each 

product is distinguished by its ad- 

vanced design and scientifically con- 
trolled quality. 
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appeals to me most 
ness of so many of 
May issue your story 
of “New Cities in 
the Arctic” told how 
Soviet airmen pro- 
posed to land at the 


north pole in the 
near future. A few 
weeks after receiv- 


ing this copy of the 
magazine, I was 
pleased to read in 
the newspaper that 
your prediction had 
come true. Another 


[ was sitting home i 
chair, reading your. 


Accidents,” when th 


disaster. You may |} 
back to your fine a 
interest If more pe 
they would appreci 
that beset the investi 
Cr.5t., 


aster Ithaca 


of a Knife Handle 


A. L. S. asked abou 
bone of his knife har 
sue. Well, I fixed mi 
I filled the broken ps 
metal, allowing it to 
little, and then work 
ly with a file. This 
strong and durable, 
well. I am sure tha 
effective W.K.H., 


CouNT me in as a 
R. K., Spokane, Was 


sincerely interested 
is not allowed to go 
down in the hull of 
a battleship or to 
look over a new 
light field gun, 
whereas the “brass 
hats” and other mil- 
itary dignitaries of 
potentially hostile 
nations are allowed 
to look them over, 
watch their per 


formance under 
field conditions, and 
given performance d 
lished numerous atl 


field, Springfield, 
Russian 7.62 millin 
when rebuilt make 

G.M., Burlington, 


We Bring the News Before 
It Happens, He Says 


THE thing about P 


ing to determine the 


Krag, 


OPULAR SCIENCE that 
of all is the timeli- 
its articles. In the 


YAH FUTURE F'R ONLY 
15 CENTS, A DIME AND 
ONE NICKEL 
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course was largely coincidence, is this: 


n my favorite arm- 
June article, “Engi- 


neers Turn Detectives toSolve Mysterious 


e news flash came 


over the radio telling of the Hindenburg 


ve sure that I went 
ticle with renewed 
ople could read it 
ate the difficulties 
gators who are try- 
cause of this dis- 
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Healing Broken Bone 


it fixing the broken 
idle in your July is- 
1e with some solder. 
irt with the molten 
lap over the bone a 
ed it down smooth- 

repair is not only 
but neat-looking as 
t A.L.S. will find it 


Maywood, Calif. 


Why Not Let Citizens 
Inspect National Defenses? 


stanch supporter of 
h. It seems to me a 


shame that a citizen of the United States, 


in national defense, 
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VILIANS SAY THE 
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in some cases, are 
ata! You have pub- 
ticles on shotguns, 


bows and arrows, but I have never seen 
one on remodeling rifles, especially mili- 
tary rifles such as the Modified Lee-En- 


Mauser, and 
1eter rifles, which, 
fine sporting rifles. 
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Warp-Proof Chassis Needed 
In Building Midget Car 


I’m IN accord with W. H., of Goshen, 
Ind., when he asks for plans of a midget 
automobile, but I disagree with the spec- 
ifications for the proposed buggy. In- 
stead of a washing-machine motor, I 
would like to see the racer designed for 
a small motor-cycle engine, which can be 
obtained cheaply secondhand, and is a 
lot more powerful than a “one-lung” mo- 
tor. The car should have a steel frame, 
bolted or riveted together. I have already 
made one baby auto, but I made the mis- 
take of having a wooden frame, and 
the first time the car was out in the 
rain, the chassis warped so far out of 
line that the chain drive was useless.- 
R.S., North Canton, Ohio. 


Amateur Plant Wizard Wants 
More on Horticulture 


A most hearty welcome to your article 
on the cross-pollination of flowers in the 


July issue! Have 
been reading your 
magazine for many _—, L y 
years, but will now ‘d - 


look forward to it = _ 

with greater antici- ‘ As 

pation in the hope <j oR = 
that youwillpublish /\o) “y/s 

an article, or arti- A. 5 A 
cles, on the propa- , ee 
gation of plants by JQ je s> 
cuttings, slips, root ( ° XK 
stocks, and grafts. ~~ . 


How about it?— 
A.R., Springfield Gardens, N.Y. 


Wants To Enlarge Pictures 
With Auto Headlamp 


My INTEREST lits chiefly in miniature 
photography and in eight-millimeter 
home movies. A project that I would like 
to see described in a future issue is a 
miniature photographic enlarger. de- 
signed to use a six-volt automobile head- 
light lamp for the source of illumina- 
tion. I am sure that there are many oth- 
er miniature-camera fans who, like my- 
self, are not in a position to use 110-volt 
current and would appreciate such an 
article.—V.L.G., Ravinia, S. Dak. 


Car’s Horsepower in Front 


Not Rear, He Says 


CONTENDING that is is wrong to say that 
a car “pulls out” of a hole, because the 
drive is taken up through the rear 
wheels, R. S. J., of Dexter, Iowa, forgets 
to consider that the engine of an auto- 
mobile is in front, and that it cannot pos- 
sibly push the car from that position ex- 
cept in reverse gear. Take, for example 
an ordinary horse-drawn wagon. Ob- 
viously, the horse is pulling the cart be- 
cause he is harnessed to the front axle. 
Suppose, however, the traces should be 
extended so they are fastened to the rear 


axie of the wagon, the horse remaining 
in the conventional position. According 
to R. S. J., the animal would now be 
pushing the cart because power is ap- 
plied at the rear axle. I claim that the 
horse still is pulling, because of his posi- 
tion in front of the wagon. Similarly, an 
automobile engine pulls the car whether 
it is geared to the front or rear wheels. 
—G.S.U., Richmond, Va. 


Enameling and Mineralogy 
Are His ‘Two Cents’ Worth” 


PERHAPS itisabout 
time thatI putinmy 
two cents worth. I 
would like to see 
something about 
enameling; particu- 
larly methods and 
technique. Also / 
some information Ne Vals 3 
about mineralogy \Ce V7 / 
that would help a 7 als ), 
reader start a col- ie/ ——_- 
lection of the stones ° 
and minerals in his own home town. In 
this, I agree with G. L. B. of Texas 
J.D.C., Carnegie, Pa. 


WHAT'S THIS 
ANOTHER LILY 
GILDER ? 


Says Our New Type Face 
Makes Reading Easier 


WHEN I opened my copy of the August 
issue, I was pleasantly surprised at the 
changes you have made in the appear- 
ance of your magazine. I have always 
considered it one of the most attractive 
and readable on the news stands, but the 
present improvements go far beyond 
anything I had ever thought possible 
from the standpoints of clarity and ap- 
pearance. The new type you are using in 
the text of the articles is so much easier 
to read that it makes the articles them- 
selves, always fascinating, even more 
interesting, and the modernistic head- 
lines seem to emphasize the up-to-the- 
minute character of each item in the 
book.—G.N.J., Washington, D.C. 


Another Musical Oddity, 
The Sea-Shell Bugle 


PROFESSOR WEIDEMAN, Of Ohio State 
University, whose queer musical instru- 
ments were described in your August is- 
sue, has nothing on 
achapI know. This 
man has a large sea 
shell with a small 
hole cut in the point- 
ed end. By putting 
this opening to his 
lips, he can play the 
shell just like a bu- 
gle, producing the 
same four notes. 
When he plays “re 
veille” or “taps,” the 
effect is not exactly soothing, but the 
sound certainly penetrates for miles! If 
the Army would equip its buglers with 


UGH, INDIAN BLOW- 

UM CONCH SHELL 

BEFORE COLUMBYVS 
come! 





POPULAR SCIENCE MONTHLY 


‘: 


















































ae may foal’ 


hy Rea 












SEPT 


such instruments, there would be little 
need for the giant amplifiers and loud- 
speakers to replace human buglers as 
described on another page of your same 
issue.—J.P.J., Lynn, Mass. 


A Reader’s Reflections 
On Reflected Light 


B. T. L. corrected H. F. G., saying that 


one does not see the stars themselves but 
only the light reflected by them. Prob- 
ably B. T. L. does 


not know that we O.K. MAYBE You 
CAN SEE THE JU0GE 
IN THE MORNING ! 


never see an object 
itself, but are able 
to detect its pres- 
ence solely by the 
light it reflects. The 
colors of the spec- 
trum are reflected 
light, while objects 
that appear black 
reflect little or no 
light and we detect 
these only by the light given off or re- 
flected by the surrounding objects. Since 
the distance affects only the brightness 
of the light, the only controlling factor is 
its intensity—R.D.J., Parkers Landing, 
Pa. 


He Wouldn‘t Want a Dog 
That Couldn‘t Bark 


A MAN went to a veterinarian, I learned 
recently, to have his dog’s bark removed. 
The “vet” refused, and also notified the 
local humane society of the plan. The 
society forbade the cruel operation. True, 
the nightly barking of a dog is almost 
unbearable to every one within earshot, 
but the fault is with the dog’s master 
The owner should be forced to keep his 
dog quiet at night. It can be done by 
proper training and not by a cruel throat 
yperation. I would not like to own a dog 
that couldn’t bark, and I don’t think 
A. L. B., of Newark, N.J., would want 
to have a voiceless pet, either.—E.L.S 
Houston, Tex. 





Pipe Inspector’s Mental Hazards 


Are Too Great for Him 


AMONG the jobs that I don’t envy is 
that of the man who rides through the 
Los Angeles water pipes, as described in 
your July issue. Yes, I know all kinds of 
precautions proba- 
bly are taken to in- ANYWAY My JoB is 

: ; THE SAFEST / 
sure the man’s safe- 
ty, but the operator 
of the little tube-in- 
spection car must 
be devoid of imag- 
ination if he doesn’t 
start thinking of un- 
pleasant  possibili- 
ties when he knows 
he is half a mile 
away from the near- 
est opening in the pipe. Suppose, just 
suppose, that someone should turn on 
the water by mistake. No, thanks! I'd 
rather have a good safe job as a struc- 
tural-steel worker.—R.A.J., Jersey City, 
N.J. 


Air Current, Not Heat, 
Is Fly’s Danger Signal 


SCIENCE is too exacting to be contam- 
inated with guesses like those of R. W. H. 
of Melbourne, Australia, in his letter on 
swatting the fly. A fly escapes a cold ob- 
ject as well as a warm one, so it is not 
temperature that warns him. How about 
air pressure and currents? The fly feels 
the pressure in- (Continued on page 8) 


86 
% FLOORS | 
~ 





€ 


c 





You can get this greater protection 
from a WILLARD 


It takes 74 
inspections to 
make a Willard 


































@ “As a Willard inspector, I ‘candle’ these battery separators over 
a strong light—and throw out those that show the slightest im- 
perfection. Willard separators have to be right—or they don’t get by. 


“The same goes for all other parts—grids, plates, connectors, 
cases—in fact everything that goes into a Willard. The tiniest flaw 
means rejection. It’s that kind of care in manufacture that gives 
you greater protection and longer life when you buy a Willard.” 





“I'd like to take you through one of our factories and let you 
see for yourself 

*xthat only the purest and finest materials are put into a Willard 
* that only the most expert workmanship is used in building a Willard 
* that every Willard must pass 74 rigid inspections during manufacture. 


“Then you'd understand why Willards last longer, crank faster 
and don’t let you down.” 


When you need a battery, go to one of Willard’s 42,000 dealers—give your- 
self, your family and your car greater protection. Play safe—buy a Willard. 


WILLARD STORAGE BATTERY CO. Cleveland « Los Angeles ¢ Toronto, Canada 








COST LESS TO OWN! 


Because they last longer... crank faster... don’t let you down 
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Ow Keaders Say 


(Continued from page 7) 


crease as the swatter approaches. This 
air pressure sets up lateral currents that 
actually aid the insect to escape from 
under the approaching hand or swatter. 
At the first sign of increased air pres- 
sure, the fly immediately spreads its 
wings and with very little effort is car- 
ried away in the sweep of air currents, 
and escapes. That’s why a screen-type 
fly swatter is so effective. The air sifts 
through the perforations and the air 
pressure is not increased enough to warn 
the victim in time for him to escape. 
You can even get the fly with a screen 
swatter that has been on a hot stove, 
making it much warmer than the hand 
would be. Let’s be more scientific.— 
E.A.P., Clinton, Iowa. 


Reader Wants Plans 


For Powered Houseboat 

As a regular reader of PopuLar SCIENCE 
MONTHLY, I would like to see you pub- 
lish complete plans for a powered house- 
boat, possibly of the 
scow type with in- 
board motor, about 


ASHES ON MY CLEAN 
FLOOR AND THE WHOLE 
RIVER nay AN ASH 


twenty to twenty- tray! 
five feet in length. pl 

I believe that there <4 Seo £3 
are many other a= 
readers who would sf 





be interested in the +H 
same idea. This 24 aes 


type of boatis very [_+ —_ 
inexpensive to build Q= a= SS 
and gives an unu- 

sual amount of cabin space. For streams 
with comparatively little current, it is 
ideal.—_O.M., National City, Ill. 


No Short Cuts, We Suspect, 
In The Path Problem 


Keep up the mathematical problems, 
they are very interesting. The solution 
to the problem by H. J. D. of Putnam, 
Conn., seemed quite simple, but long, to 
me. I would like to hear from H. J. D. 
whether or not my solution—that 417.58 
square feet of paving material are need- 
ed—is correct, and if so, is there a short 
method of calculating this?—E.J.M., Mil- 
waukee, Wis. 


Secret of Female Efficiency 
Would be Useful to Men 


“WoMEN apply their energy more ef- 
ficiently than men,” says one of your 
recent articles. I was greatly interested 
in seeing scientific evidence along this 
line because I recently had the fact im- 
pressed on me rather strongly. Last 
December, my wife went away to spend 
the holidays with her folks, leaving me 
to keep house alone. Inevitably, things 
got in a pretty bad state, because I didn’t 
have much ambition, after coming home 
from business, to put things in order. So, 
I resolved to spend the Saturday before 
her homecoming doing a thorough job 
of house cleaning. Perhaps I tried to 
do things too thoroughly, but anyway, 
by the time supper time came ’round, I 
found myself pretty well tuckered out, 
and with only three rooms cleaned, so I 
gave up. An hour after my wife came 
back, the next day, the household began 
looking almost livable again, and by the 
time I had returned from work Mon- 
day evening, everything was in apple- 
pie order. I wish your article had given 
us men the se- (Continued on page 9) 
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FOR A DAY 
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Tuke yu cr choice—fcer mending, making and 
for all .raftsmanship. You'll find this «ic — 


bortle, tu-e and .ans—at cractically a!: sto-es. 








Fix It Yourself 


Save yourself a lot of expense 
by doing your own odd repair 
| | jobs. Get this new €dition of a 
famous book, showing with dia- 
grams and directions, how to 
fix and repair furniture, electric 
outlets, windows, doors, leaky 
pipes, floor boards, chimneys, boilers, weather 
proofing, painting and hundreds of other con- 
struction and repair jobs. Picture diagrams 
show how each job is done. Full cloth bound 
$1.00. 
Popular Science Monthly, 
353 Fourth Ave. 


Dept. 97 
New York, N. Y. 





World’s Most Amazing 
Book of Rare and Secret 
Information! 


The Book of Formulas 


The basis of many fortunes! Formulas, Recipes, 
Methods and Secret processes for making and improv 
ing upon beverages, enamels, paints, 


glues, cements, 


cosmetics, dyes, inks, tooth pastes, soaps, silver and 
nickel-plating, oils, lubricants, and a thousand and 
one things for commercial and household use! Your 


hint from this most 
from a thousand 
to the general public 


fortune may hang upon one little 
amazing of books! Information 
sources—not normally available 

now published for the enjoyment and practical 
profit of Popular Science readers 


FUN and PROFIT for Experimenters 


If you like experimenting 
hobby or as a serious vocation 
formulas which, taken as a base, 
unique discoveries and profits 


only $ | -00 C.0.D. 


SEND NO MONEY NOW 


with things, either as a 
here are modern 
may lead you to 


Oe IPULAR SCIENCE MONTHLY, 


' Dept. 97 " 
353-4th Ave., New York | 
I Send me The Book of Formulas. I will pay | 
postman $1.00 C.O.D. plus few cents postage, 
I upon delivery. Money back if not satisfied. ] 
NAME | 
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cret of women’s greater efficiency, be- 
cause as things are, I can only gaze at 
my wife’s frail-looking physique and 
shake my head at the question, “How in 
the world does she do it?”—H.P.D., 
Ashtabula, Ohio. 


New England‘’s Cloudy Weather 
Spoils Astronomer’s Fun 


RECENTLY I went to the trouble of 
building a telescope to study the stars, 
but when it was complete, I was sadly 
disappointed be- 
cause I had failed 
to take into account 
the local weather 
conditions. Living 
here in New Eng- 
land, where perfect- 
ly clear skies are ’ 
rare, I guess I will = Pras 
have to. reconcile — ee 
myself to being a 
“cloud-onomer” in- 
stead of an astron- 
omer. I would like to see letters describ- 
ing other readers’ experiences in ama- 
teur astronomy.—H.L., Medford, Mass. 


There’s No Need for Hedging 
On this Fence Problem 


A PROBLEM whose solution comes out 
even seems to be a rarity; here’s one that 
does. I hope it will prove as interesting 
to other readers as some of the previous- 
ly published problems have been to me. 
I built a fence around a ranch that is 
perfectly square, using boards eleven 
feet long, and making the fence three 
horizontal boards high. As it turned out, 
there were exactly as many boards in the 
fence as there were acres in the ranch. 
How many acres were in the ranch?— 
J.M., Aberdeen, Wash. 


Wants All There Is To Know 
About Modern Electricity 


Your articles on chemistry and elec- 
tricity have proved valuable to me. I 
think that those on chemistry by Ray- 
mond Wailes are fine, but not wide 
enough in scope. I 
have built some of Ih AND GOSH! 
the electrical de- {hao WR 
vices described by Trig tm 6 
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SHAKE, BUDDY, | BUILT 
A BOAT IN THE 
CELLAR ! 





have had wonderful 


results. In the - 
future I would wel- ae 
come articles de- <z a ? | 
scribing the con- ; Ny iM 
struction of, and ex- w 
periments with, - 


photo-electric cells, 

relays, are lights, Tesla coils, trans- 
formers, electroscopes, the electrophorus, 
electromagnets, galvanometers, and stat- 
ic machines.—D.H., Columbus, Ohio. 


American Cars Should Win 
On Our Own Race Tracks 


HavinG just finished reading newspa- 
per accounts of the Vanderbilt Cup 
Race, I want to know why it is neces- 
sary for Americans to be beaten on their 
own race track by foreign cars. Our 
manufacturers have long excelled in 
making stock passenger autos, and with 
their vast research facilities it should 
be easy for them to build winning racing 
cars. If each of the large motor com- 
panies were to maintain a fleet of rac- 
ing autos, it would be the source of good 
publicity, and the experience gained 
would be of great value in building bet- 
ter stock cars.—P.A.F., Hartford, Conn. 
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SMALL 
INVENTIONS 
MAY HAVE LARGE 
COMMERCIAL POSSIBILITIES 


Inventions do not have to be complicated to be profitable 
when Patented. The 5c and 10c stores flourish on simple 
Patented products which are commercially successful. If 
you have a Patentable invention—act to protect it. 
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DELAYS ARE DANGEROUS 
IN PATENT MATTERS ... 


When you place your invention in our hands, | 
we are in position to proceed at once to ~ 
secure protection for you. Our fees are 
reasonable, and, if you desire, we can arrange convenient 
terms of payment. 

We will send you our Record of Invention form FREE. 
This blank will enable you to make a sketch of your inven- 
tion in proper form. In our book, we tell you Sais to use 
this form to protect your interests. 

Every year thousands of Patents are granted. Very few, 
however, represent the discovery of entirely new princi- |. 
ples. Most of them provide new methods of doing some epee pecorp 
everyday thing in a better way. These improvement Pat- gg InvENTION 
ents offer large chances for profit if commercially useful. FORM 
The business world wants improved products and services. 

The Free Book shown here was prepared for inventors, 
to show them exactly what steps they must take to secure 
a Patent: 

How your Patent Application is made; what kind of 
sketches or drawings are necessary; what other papers 
must be made out; how the Patent Laws protect you; why 
it is important to avoid loss of time in getting your appli- 
cation filed; and many other important points. You 
may have much to gain and nothing to lose by sending 
for this book TODAY. 

OUR LOCATION IN 

WASHINGTON 
Our offices in Washing- 
ton are convenient to the 
Patent Office, and we and 
our assistants can, there- 
fore, appear promptly be- 
tore the officials and Ex- 
aminers. 


REASONABLE FEES AND 
CONVENIENT TERMS 
We have served thousands 
of inventors in all parts of 


the United States and we NAME 
| 
| 
j 


to record the de- 
scriptive outline 
of your invention 
and to establish 
date. With it you 
can makea rough 
sketch of your in- 
vention and have 
it witnessed in a 
manner of value 
fo you as evi- 
dence should oc- 
casion arise. 


MAIL COUPON 


NOW! 


CLARENCE A.O’ BRIEN 
€ HYMAN BERMAN 


88-M Adams Building 
WASHINGT ON, D.C. 


REGISTERED PATENT ATTORNEYS 


BEFORE U.S. PATENT OFFICE 






Please send me your FREE BOOK, “Patent Guide for 
the Inventor'’ and your "Record of Invention" form, with- 
out any cost or obligation on my part. 






are able to serve you very 

reasonably and extend lib- ADDRESS 
eral terms of payment. So 
don't waste valuable time. 


(Important: Write or print name plainly.) 















Secrets of Success 


STORIES THAT WILL HELP YOU GET AHEAD 





INOA dSVaAO 


Do you THRILL at the feel of machinery 
—at the sight of a masterpiece in engine 
construction? If you do, you would get on 
even greater feeling of pride and joy as 
you raise the throttle of a mighty Diesel 
power plant 


“ALINNLYIOddO 


“My advancement has been very 
rapid, thanks to the splendid 
training It received at the Hemp- 
hill Diesel Schoots«.”” 

The opportunities for capable Diesel trained 
men are HERE it is your choice to cap- 
itelize on them or let them poss you by 


HEMPHILL 
DIESEL SCHOOLS 


located only at addresses shown below. In 
no way connected with any other schools 


BOSTON 
NEW YORK 
DETROIT 
CHICAGO 
MEMPHIS 
LOS ANGELES 
SEATTLE 





VANCOUVER, BC 
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Please send me details on your Diesel training 
and free copy of ‘DIESELS, DOLLARS G YOU” 
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GET ON,, 
PAYROLL 


START 


$1260 to 
$2100 Year 


Common Education 
Usually Sufficient 


4 
FRANKLIN INSTITUTE 
Dept. F241 
Rochester, N. ¥ 


Influence 
not needed 
Men— 
women. S$ 
Mail a 
scan n “4 
today— 7 
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Turee prize winning letters 
in POPULAR SCIENCE MONTHLY’S 
of Success contest—‘What 
Home Study Has Meant to Me”—are 
printed below. Read these stories care- 
fully because your own career may be 
just as interesting and inspiring to other 
readers. If you think so, put it down on 
paper and send it in. We will pay $5 for 
every letter we publish. 


new Secrets 


CONTEST RULES 

Only letters from bonafide home 
study school students will be considered 
and these must contain the name of the 
school and the name of the company, or 
companies, for whom you have worked 
since graduation. (Names, however, 
will be deleted from the letters when 
published.) We also want to know the 
kind of course you took and the type 
of position you have held. Your own 
identity will be kept anonymous, if 
desired. 

We are interested in facts, not lit- 
erary ability, but please write clearly, 
completely, and keep your letters with- 
in 750 words. We are not looking for 
“get-rich-quick” stories or freak ad- 
ventures, and authors must be prepared 
to substantiate the truth of the state- 
ments. Manuscripts submitted and 
printed become the property of this 
magazine, and we are not responsible 
for the return of rejected stories unless 
sufficient postage is provided for this 
purpose. Address your contribution to 
Success Story, 353 Fourth Avenue, New 
York, N. Y. 


"MORE ADVANTAGEOUS 
THAN CLASSROOM STUDY" 


WHEN I started out to become self- 
supporting, I had had no training 
whatsoever in any line of work. Con- 
sequently, I had to take whatever was 
offered at first and considered myself 
lucky to secure a position in general 
office work. 

While grateful for the opportunity to 
earn a regular salary, I was not en- 
tirely satisfied, for some inner craving 
to do creative work kept urging me on 
to try for something better than book- 
keeping. 

Some how, some way, there was born 
in my consciousness a desire to write. 
My first attempt was to tell the story 
Then the idea came to do 
it in scenario form but here I hit a 
snag because I hadn’t the faintest no- 
tion of construction for screen presen- 
tation. 

About this time the - School 
was offering a course in screen writ- 
ing by mail so, withdrawing my hard- 
earned money from the savings bank, 


I enrolled for it....and started study- 


of a dream. 
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To al ale) 
make Crowns, 
Plates, Bridgework, 
etc., for Dentists. Easy 
practical way to learn me- 
chanical dentistry at home in 
spare time. FULL EQUIP- 
MENT OF '" 
MATERIALS 
WITH COURSE. 
tion. Easy terms. 
FREE BOOK about this 
money making profession 
that is not affected by ma- 
chine age. 

McCarrie School of Mechanical Dentistry 
207 N. Broad St. Dept. 649 Philadeiphia, Pa. 


Low tui- 
Write for 





Learn Public 
Speaking 


At home—in spare time— Many overcome 
“stage-fright,”’ gain self-confidence and in- 
crease their earning power, through ability 
<m, to sway others by effective speech. 
Write for free booklet, How to Work 
Wonders WithWords and requirements 
North American Institute, Dept. 1366 

3601 Michigan Avenue, Chicago, Ill. 
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AERONAUTICAL UNIVERSITY 
ENGINEERING 


Licensed Mechanics + Radio + Sheet 
Metal + Welding + Administration 

Save time, money on aeronautical train- 

Graduates with 

npanies and line ya Lasse 

te Accredited. Gov mer ved 

for Free Catal 
Aeronautical University, Curtiss-Wright Building, 
Department S. 1340 S. Michigan Ave., Chicago,til. 


=MECHARNICS 
& WELDERS 


demand. Complete courses in arc 
and acetylene welding, meta! fin- 
ishing, body and fender bumping, 
spray painting and collision work. 
Special low rates. Write today. 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 
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ACCREDITED 











2 ELECTRICITY. 


pa, IN YOUR HOME by Practical Shop Trainings 


4 
e EW EASY WAY TO BETTER JOBS—GOOD ® 
s j > PAY! We furnish dozens of items of Electri-® 
ce cal Equipment to train you by practical 
-__ shop methods doing actual jobs right in 
c your home. Amazing new plan gets results. 
» Write for Free Book and details. 
oot Ferme INSTITUTE, one. m.® 
. le nsdale, I. 
CITY | Ly 








E A RAILWAY 


We Hear of Good Openings Constantly—-You Can Qualify 

RELIABLE, TRAINED MEN—I9 to 5 wanted cor 
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Simple, home-stud irse 
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Standard Business Training Institute 

Div. 309 Buffalo, N. Y. 
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Secrets of Success 


ing with high hopes and visions of im- 
mediate success. 

I wish I could say that I achieved my 
ambition and became a_ successful 
screen writer as the result of this train- 
ing, but I must be honest and report 
that I never sold a single scenario. The 
course, however, was invaluable to me 
in other ways. It taught me to get the 
most out of what I was studying, to 
rely upon myself and to work out 
original ideas which lay dormant until 
I learned to express them. 

I discevered the fundamentals of 
drama, found out how to cultivate a 
“seeing eye” and develop an _ under- 
standing of literary values. Moreover, 
the study gave me confidence and en- 
abled me to secure a position with the 

- Advertising Company. 

After fourteen months with this 
agency, my employer recommended me 
for a position with another company 
where I would have more experience in 
creative writing. While here, I wrote 
publicity for the local papers, prepared 
advertising copy, and wrote hundreds 
of special features. Specimens of my 
work were highly complimented by 
men high up in the advertising business 
and I honestly admit that I am quite 
proud of my record. 

In some ways I think a correspon- 
dence course is of more advantage than 
class room study and if the training is 
taken with the determination to learn 
everything in the course, a door will 
certainly open to larger opportunities. 

A.Z., Center Lovell, Me. 


"JUST ONE COURSE 
AFTER ANOTHER" 


MY LIFE has been just one home study 
course after another for I believe that 
no minute should be wasted. 

In 1903, I went to work for the 

Oil Company as office boy and 
rose through various departments to 
shipping clerk. Then, in 1911, a friend 
told me that the ———— Bank needed a 
bookkeeper, so I went to see the presi- 
dent and secured the position which 
paid $100 a month—$25 more than I 
had been making. 

I knew absolutely nothing about 
bookkeeping and told the president so, 
but I also told him that I knew I could 
hold. the job if he would give me a 
little time to get adjusted. According- 
ly I enrolled immediately with the 

School for a course in business 
administration, got a slight smattering 
of what it was all about, and started 
work. The other bookkeepers in the 
bank helped me and I kept on with the 
course. 

When this was finished, my uncle and 
I purchased a higher accounting course 
from the same school which we studied 
together for several years. 

During this time I advanced through 
all the various departments of the 
bank—bookkeeper, collection clerk, tell- 
er—and then I had an offer from a 
fertilizer concern which needed an all- | 
around accountant who could figure | 
costs and run the general books. I took | 
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Are You STILL in the 
DEPRESSION?? 


IMES are better. 

Business is out of 
the rut—well ahead of a 
year ago. Millions of men 
have gone back to work. 
There’s more money in 
lots of pay envelopes. 
But what good is that to 
you, if your pay check is 
still written in depression 
figures? 

You weren’t so dis- 
contented a year ago. In 
fact, you considered 
yourself lucky to have a 
job. But now—you have begun to won- 
der and worry why the oncoming tide 
of prosperity hasn’t reached you yet. 
The situation is getting desperate. Bills 
continue to pile up. You can’t get along 
forever on a “‘shoe string” budget. You 
must win back those pay cuts. Other 
men are doing it—how can you? 

Certainly, you can’t work any harder 
than you have been. And it isn’t a ques- 
tion of your intelligence, honesty or 
ambition. Those virtues do not solve 
today’s problem—they are often insuf- 
ficient to hold down a job, as millions 
unemployed sadly testify. 

But there is a way to get back to the 
prosperity pay check. A way that’s 
probably far easier than you have 
dreamed. A plan that has been “de- 
pression-tested.” 

During the worst period of the depres- 
sion, this plan was helping thousands of 
men and women forge ahead. Today, 
during recovery, these same men and 
women—their ranks swelled by thou- 
sands more—are being picked for top 
positions. They are escaping years of 
monotonous, routine service—achieving 
their dreams while they are young enough 
to enjoy success in its fullest measure. 





Since this plan brings 
results in bad times as 
well as good, it obviously 
works independently of 
business conditions. As 
unbelievable as that may 
sound, remember that 
success is largely up to 
the individual. Most 
men struggle through a 
depression all their lives. 
The few who forge ahead 
ride to success the same 
business tides that sweep 
the majority to failure. 

The LaSalle Success-Building Plan is 
made for men like you—men with cour- 
age, ambition, persistence, who need ex- 
pert guidance to make the most of their 
efforts. But LaSalle supplies even more 
than that. Not only individualized train- 
ing and coaching to help you meet to- 
day’s crying needs... but also the very 
steps you need to take to fill the job 
ahead, and force that pay raise quickly. 
Any synopsis of this plan we could give 
here, would give you only an idea of this 
service. We suggest you mail the cou- 
pon for complete details on your own 
line of work, 


Today’s Danger 


There’s real danger to accepting “de- 
pression pay” these days. A danger that 
lower wages will continue to dog you— 
for no employer will pay more until he 
is convinced you are worth more. Some 
day, some way, you’ve got to convince 
him. There’s no time to lose. The sooner 
you begin, the better. 

If the LaSalle Plan has fulfilled this 
aim for thousands, isn’t it logical to ex- 
pect it can do as much for you? This 
coupon can easily become your pass- 
port to better times. Mail it today. 


LASALLE EXTENSION, Dept. 983-R, Chicago 


I would like to know about your Success-Building Plan and service in the busi- 


ness held I have checked. 
O Business Management C 
Higher Accountancy [ 

() Traffic Management O Cc. 
[}) Modern Salesmanship [ 
0) Commercial Law [ 
C 


] Law: Degree of LL. B. 
) Expert Bookkeeping [ 
P. A. Coaching [ 
Industrial Management rf 
] Modern Foremanship C 


) Business Correspondence 
]) Business English 

) Effective Speaking 

| Office Management 

}) Stenotypy 


J] Personnel Management 
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LINCOLN AIRPLANE & FLYING SCHOOL 
211- H Aircraft Bide. Lincoln, Nebraska 
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Earn $1850 to $3000 a 1 Year 
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LEARN AT HOME 


Are you adult, alert, ambitious, willing to study? 
Investigate LAW! We guide you step by step— 
gg hall texts,including14-volume Law Libra- 
y. Training prepared by leading law professors 
a given by members of bar. Degree of LL. B. 
conferred. Low cost, easy terms. Send NOW 
for Free,64-page “LawTraining for Leadership.” 
LASALLE EXTENSION, Dept.983-L, Chicago 
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Wanted 
ing ability necessary 


Amateurs with humorous ideas. No draw- 
The amateurs of today are the 
professional cartoonists of tomorrow Ideas judged 
ind prizes awarded by Applause-O-Meter test be 
fore movie audiences. Everyone has an equal chance 
26 cash pin s in all. Rush name on penny post card 
Valuable Tips on How to 


M che Money With Simple Car- 
toons and Humorous Idea 
Cash Prize Entry Blank and 
Rule SEND NO MONEY. 
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Government Jobs 


Clerk ¢ irriers, Rural Carriers, Railway Postal 


c _s aste! ile Clerk and many others 
Splendid alaric easy work, vacation with pay. Com 
mon he education sufficient. Examinations often 
Established 1896. Send for our Civil Service Catalog 





Columbian Correspondence College Washington, D. C. 











CARTODWN Your way 
fe ae oi l 
ON’T COPY EARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home that you can 






SELL! Course has 26 lessons and oe ~~ 9 
Send name and address for free details. Ont 


RAYE BURNS SCHOOL, Dept.S-X, Box 2194, Cleveland, Onto 
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Plastico Moulage makes scientifically 
perfect masks or facsimile reproductions. 
Used nation-wide in Science, Art and 
criminology, Write for free illustrated 
folder, stating the work you wish to do. 


CALIFORNIA ART SUPPLY 


DEPT. 12 PALO ALTO, CALIFORNIA 


REAL JOBS OPEN 





















Auto, Diesel, Aviation Mechanics — Body, | 


Fender repair, Painting, Welding. Learn 
with a few weeks practical train- , 
ing. Write for FREE BOOK, low tuition HF } 
rate, and course interested in. “ay | 


McSWEENY SCHOOLS, Dept. 6-45 / Boo 
Detroit, Mich., or Kansas ee Mo. 
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Institute 


increase profits, start your 
a J tre 1in you at home in spare time quickly. Show you 
» Raise Poultry for Profit’’ comes to you ‘FREE 


show you how to greatly 
Pou L RY :: pone — “7 or gee . 
| good job in a big poultry 
a i methods. Give you facts worth money sepeumes 6 
My home-study course used by thousands. 32-page 
HARRY M. LAMON, Pres., National Poultry 

, Dept. 201-B, Adams Center, N ° 


















Secrets of Success 


this position and held it for several 
years at a good salary, eventually be- 
ing advanced to office manager. 

Then I took the — course in 
C.P.A. coaching and left the fertilizer 
company to go into business for my- 
self. For several years I made a good 
living doing accounting for a number 
of business concerns until one day one 
of them made me an offer of a full- 
time job and I took it. I am still with 
this company and do some accounting 
as a side line in my spare time. 

Frankly I don’t see how any person 
can get along without home study. I 
have taken several other courses be- 
sides those mentioned, just to pass 
away the time in the evening, among 
them one in cartooning and find that I 
am very proficient at it. I am 46 and 
for most of my adult life I have studied, 
studied, studied . . for business, for 
health and for pleasure. No one can 
down me physically, mentally or in my 
line of business. And I say again, all 
is due to home study. 

H.M.M., 


STAGE HAND 
BECOMES ENGINEER 


As a stage hand I was making good 
money in show business. Then came 
talking pictures, displacing more and 
more the road shows upon which I de- 
pended so I was obliged to look for 
another trade. 

I signed up as an oiler in a Diesel- 
driven pumping station of the 
tefining Company but not having had 
any knowledge of Diesel engines I 
knew I would have to study in order to 
make good. Within a month I started 
a Diesel engine course with the ——— 
School and, as I was paying out hard- 
earned money for it, you can bet I 
studied hard to get the most out of it. 

It was May 1931 when I started this 
job as oiler and in November of the 
same year I was advanced to relief 
engineer with a small increase in pay. 
The company knew I was trying to 
make good, because the school mailed 
them a report on my lessons, so they 
did all they could to encourage me. 

In July 1932 I was advanced to full- 
time engineer with more than double 
the pay as oiler. I like my job and I 
hope to go further in this branch of 
engineering. Every year more and 
more Diesel engines are being installed 
and I would advise anyone who is not 
afraid of hard work to take up the 
study of them in his spare time.— 

W.B.S., Cincinnati, Ohio. 





Savannah, Ga. 


Propose Use of Yellow 
Danger Signals 


TO REPLACE red warning signals, 
which often are confused with the com- 
mon neon signs, it is proposed to use 
he new sodium-vapor lamps. Because 
they produce a peculiar yellow light, 
unlike anything in common use, the 
new lamps are said to be effective 
warning signals. 
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Tests Show “Bad Roads” 


Slow Down Radio Waves | 


RADIO waves that hit ‘“‘bad roads” and 
take “detours” have been observed by 
scientists at West Virginia University. 
While radio waves theoretically travel 


at the speed of light, the experimenters | 


discovered that their speed may be 
slowed down to as much as fifty to 


| eighty-five percent less than the max- 


imum. From a West Virginia radio | 


transmitter, signals were sent out to a 


South Carolina station, and automati- 
cally retransmitted back to their source. 
After the lag in the retransmission of 
the signals had been accurately meas- 
ured and discounted, the time taken by 
the waves was found to be double that 
needed to cover the 400-mile span. The 
“detour” and delay was caused, the ex- 
perimenters stated, by the roundabout 


path the waves traveled from the trans- | 


mitting antenna up to the high-altitude 


ionosphere layers from which they | 
bounced back to earth. Changes in the | 


reflecting layers between separate radio 
tests explained the variations in the 
time taken by radio waves to travel 
identical distances. 


Camera Snaps Flares 
To Gauge Night Wind 


CAMERAS equipped with wide-angle, 
180-degree lenses are being used to 
photograph the flashes of magnesium 
flares attached to sounding balloons in 
order to chart the direction and velocity 
of night winds high above the earth. 
Due to its special lens, the new-type 
camera when set up on the ground and 
pointed skyward takes in the entire 
sky from horizon to horizon. As the 
sounding balloon soars aloft, brilliant 
magnesium flares flash at regular inter- 
vals and are recorded on the film to 
form a permanent chart of the drift 


| and speed of lofty air currents. The 


new camera is expected to be of value 
in weather forecasting and air-line 
operation. The photographic wind charts 
are useful in comparing air velocities 
at different times of the night. 


Rubber Coated Seeds 


Resist Parasites 


RUBBER-COATED seeds are a new con- 
tribution to agriculture developed by an 
English experimenter. Before they are 


planted, the seeds are covered with a | 


layer of liquid rubber in which is mixed 
fertilizer, fungicides to kill parasites, 
and bacteria of a type that reduce nitro- 
gen from the air into a form which the 
seeds can use. The thin rubber shell is 


porous to allow the penetration of | 


water. Plants grown from the rubber- 
coated seeds are said to be exception- 


ally healthy and to produce a greater | 


yield than those raised from untreated 





The Doors of 
THIS NEW AIRCRAFT INSTITUTION NOW. 
open to young men 
of America 
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EXECUTIVE BOARD 


e 
ROBERT E. GROSS 


President, Lockheed Aircraft 
Corporation 
— 


















| 


JOHN K. NORTHROP 


President, The Northrop 
Corporation 
7 


C. A. Van DUSEN 
Vice-President, The Consolidated 
Aircraft Corporation 
. 












The entire training sys- 
tem of this Institution is 
under the direct super- 
vision of these aircraft 
leaders. 












The DEMAND 
for trained men for aircraft construction 
has resulted in: 


1 A new, modern, practical aircraft plant built and 
equipped for shop training. 


2 A training in standard, special production and mod- 
| ern metal-craft fabrication methods. A definite 
| training for advancement in later work. 


3 An_ institution designed in plant, equipment and 
training-system by the aircraft industry’s foremost 
builders of commercial and military airplanes to train 
men for service in that industry. 


| 


4 Qualifications for entrance must include—natural 

mechanical ability, 18 years of age or older, physical 
fitness, studious inclinations and satisfactory charac- 
ter references. 


The Only NO MATTER WHERE YOU LIVE THERE 
Aircraft Institution IS A PLAN whereby you may stort this 
of Its Kind in the World training now. 
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) == _ AERO _ INDUSTRIES TECHNICAL INSTITUTE, Inc. 
—_$— 5247 W. San Fernando Road, Los Angeles, Calif. 


Gentlemen: | can measure up to the above qualifications. 


Please send me further information on your training ond its cost. 
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SUCCESS 
Can Be YOURS 
—Learn DIESEL 


at Jourden Schools 
in PHILADELPHIA 
PITTSBURGH 
BALTIMORE 
or CINCINNATI 


Make Diesel your 
stepping stone to 
Security, Good Pay 
and Independence. 
The Jourden 
Method of Diesel 
study is interesting and fasci- 
nating for mechanically minded 
men. It helps bring success with- 
in your grasp. 

Study at home in your spare time, or 
in one of our many residence schools. 

Jourden Schools are located in Amer- 
ica’s great industrial 
centers . where 
trained men make 
BIG MONEY. 
Many students 
earn as they learn. 


WRITE TODAY— 
Get free copy of 
our illustrated 
booklet “Why 
Diesel Means 
Dollars to You.”’ 









rate R Ms N Dims SEL SCHOOLS 
1K North Broad Street 
Phila delphia, Pa 
Please send me your free booklet telling about the 
many opportunities in Diesel today 
Name 
Address 
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(SINCE. LEARNING T TAXIDERMY, LEATHER-MAKING 


and FUR WORK, lve DOUBLED my fun from 
hunting and make’ 20 per 
week spare time mounting 
and tanning fo for others.* 












IN ow! ou can leart 
(4) TAXIDERMY 
TANNING 
@FUR WORK —. 
All in ONE course:) "stor 

a, OnE A AT HOME 


mats, Fish; t » tan hide 8 and furs by Krome 
Methods and make up Fur Garments. 


SPORTSMEN: (0.2°is growin | \ | | 









ecarcer—every Specimen is valuable. Keep VESTS 
them—save them—mount them. Decorate 
yourden. Fun _ id oa ‘ination. Profits, too. |x 


TAN |, ar rt kins and fura. Make real 
Harness te. athe , Buck are 9 Lace e , ete, HARNESS } 
Rest meth syandsi aT » | 









those hides po ip Tan them for your own use Ma ke PA, 
leather vest elta, ves, etc Tan tor others. 16 

1 r man ard women. Tan an 

* 
FUR: WORK : rfs. capes, coats, 
muffs tta, trimmings y usily LL arned. 
EXTRA MONEY $12 £02 month oven 
P ude 

aoe Big demand for Taxidermy, ‘Tanning “and 
ur-Work. A real spare tir busir good in 
every community. If you nee conten se ey, write! 


SCARFS 


FREE Book! <\ 


Explains Taxidermy, Tanning and Fur-Work. Qn 
Get Free Copy Today —you’!l!l be interested. VS o A 
now—a postal will do, State your Age. Lcvoves. 


It may lead to Fun and Profits. Send right 
=N.W.School of Taxidermy, 3396Elwood Bidg., Omaha, Neb. 
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Handy Aids for 


Home Mechanics 

















Novel Window Opener 
Is Self-Locking 


CASEMENT windows now available in 
complete prefit units are opened and 
closed with a new type of crank-oper- 
ated, self-locking adjustor. Built into 
the jamb, the control consists of a link 
chain which engages a spiral worm 
gear. Turning the conveniently located 
crank, rotates the worm gear which 
moves the chain, while an automatic 
brake locks the window in any position. 
The adjustor is said to be entirely silent 
and smooth in operation. 


In place, the new window opener fits flush 
with the jamb, only the crank projecting 





New Automatic Paint Brush 
Fed By Compressed Air 








OPERATED by compressed air, a new 
automatic paint brush is said to com- 
bine the speed of spray painting with 
the dependability of hand brush work. 
As shown at left, the unit consists of a 
changeable brush head, connecting rub- 
ber tubes, and a pressure chamber. In 
use, the pneumatic brush is manipulated 
with an ordinary brushing motion, slight 
pressure on a button in the handle serv- 
ing to open a valve that allows the 
paint to be forced out onto the bristles. 





A button on the 
handle controls 
flow of paint in 
the air brush 
shown at the left 





Bell Button Lights Name Plate 


HOUSING a tiny electric lamp that costs but five cents 
a year to operate, an ingenious door-bell push button 
serves to illuminate the name plate mounted above it. 
The new button is easily connected; its two wires merely 
being substituted for those of the existing unit. 
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'Neat Connection Given 
| by Right-Angle Plug 


The design of 
this plug al- 
lows the wire 
to lie flat 
against a wall, 
as illustrated 
at the right 


l 
| 













INSERTED in an outlet, an electric plug 
of right-angle design lies flat against 
the wall, with its connecting cord hug- 
ging the baseboard or wall surface. 
Made of rubber, the angular plug as- 
sures neat and inconspicuous connec- 
tions to floor and table lamps. 


( Juectinas 


FROM HOME OWNERS 


—WHAT is a good material to use 


Q. 


a in repairing a crack that has developed 
| eo in the iron casing of our kitchen stove? 
| 2 W.S.K., Baltimore, Md. 

| A.—MAKE a thick paste by mixing 
| By iron filings and common water glass. 


Force the mix into the crack with an 
old knife or trowel, and then coat the 
surface of the crack with a layer of the 
same material. Heat from the stove 
will bake the filler material and make 
it very hard. If applied carefully, the 
cement is very durable. 





| a Laying Short Shingles 


G. U., LOUISVILLE, Ky. Shingles are 
generally sold in twenty-four, eighteen, 
or sixteen-inch lengths. In laying the 
latter, place them so that no more than 
five inches of wood is exposed to the 
weather. They should be spaced about 
an eighth of an inch apart and stag- 
gered so that joints do not occur di- 
rectly above one another. Then you 
will be sure the roof is weatherproof. 





White Stain on New Brick Wall 


| T. Q., MADISON, WIS. The whitish ef- 
| florescence that sometimes appears as 
an unsightly deposit on the exterior of 
a newly laid brick wall is caused by 
mineral salts brought into solution by 
the water in the wall and deposited on 
the surface as (Continued on page 16) 
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@ A MAN cannot conceal ability. And the man who 
is determined to go some place and is doing some- 
thing about it cannot conceal that, either. His 
associates feel it and his superiors recognize it. 
The man who looks ahead knows the importance 
of training, and other men who have looked ahead 
and gone some place know that I.C.S. offers the 


right kind of training. Look ahead—mail this coupon! 





INTERNATIONAL CORRESPONDENCE 


BOX 7616-J, SCRANTON, PENNA, 
Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,” 
and full particulars about the subject before which I have marked X: 


TECHNICAL AND INDUSTRIAL COURSES 
] Architect 0 Welding, Electric and Gas 0 Mechs anical Engineering 
Architectural Draftsman ([{) Reading Shop Blueprints } Mechanical Draftsman 
Building Estimating 0) Sheet Metal Worker ) Diesel Engines 


SCHOOLS 





* * 





0 Management of Inventions 
O) R. R. Locomotives 
1) R. R. Section Foreman 


Contractor and Builder © Machinist oO Toolmaker (1 ] Aviation Engines (J) Air Brakes 0 Signalmen 
] Structural Engineer 0 Patternmaker [J Boilermaker () Automobile Mechanic O Chemistry C) Pharmacy 
) Structural Draftsman O Heat Treatment of Metals O Plumbing C Steam Fitting [ J Coal Mining 

Electrical Engineer 0 Bridge Engineer O Heating Ve ntilation [ ] Cotton Manufacturing 
J a Lighting OD Bridge and Building Foreman() Air Conditioning }] Woolen Manufacturing 
] Telegraph E ngineer 0) Highway Engineer (1) Steam Engineer : Poultry Farming 


[ ] Agriculture 
() Navigation 


] Steam Electric Engineer 
0) Marine Engineer 


}] Civil Engineer 
0 Surveying and Mapping 


BUSINESS TRAINING COURSES 
0 Business Management [ Bookkeeping 0 First Year College Subjects 
) Industrial Management ( Secretarial Work C1) Business Correspondence 
}] Traffic Management O'Spanish 0 French 0 Stenography and J yping 
0) Accountancy (1) Salesmanship ) Civil Service [ ail Carrier 
}] Cost Accountant C1) Service Station Salesmanship() Railway Mail ¢ ‘le = 
C. P. Accountant 0) Advertising Grade School Subjécts 


DOMESTIC SCIENCE COURSES 
0 Professional Dressms aking and Designing 0 Tea Room and Cafeteria Management, Catering 
0 Home Dressmaking (0) Advanced Dressmaking 0 Millinery 


: elephone Work (J Radiol 
O) Refrigeration 


0 High School Subjects 
f QO College Preparatory 

) Illustrating 

]) Cartooning 

Lettering Show Cards 
0) Signs 


Foods and Cookery 
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=, \ in Los Angeles 
\ sam PLEASURE or PROFIT 


Qualify as a Diesel and Gas Engine Expert. Lat 
est Equipment. Tested Methods. Established 
1905. Earn room and board while learning. 
‘ Coach railroad fare allowed to Los ange les. 
.& This service only for residents of U. 


Ue NATIONAL SCHOOLS 
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Prepare for profitable business or 
under 
guidance of qualified instructors. No previ- 

, common school 
education sufficient. Man y earn while learn- 
ing. Our practical studio methods also quali- 

radua- 
or free 
























































YOUR 
FUTURE 


CONDITIONING 


and Refrigeration... 


“The demand for air conditioning experts exceeds supply ... it 
will take several years for the supply of trained men to catch up.” 





The words “trained men” are your with a complete assemblage of the latest 
guidepost to an interesting, profitable equipment. Courses prepared in coop- 
future. Get the NECESSARY training eration with leading manufacturers. 
in day or night courses of the Thermo They assure you thorough, practical 
Air Conditioning Institute, or the com- training for this field of matchless op- 
bination theory at home with later shop portunity. Send coupon for catalog and 
training course. Learn and _ practice complete details. 


THERMO AIR CONDITIONING INSTITUTE, INC. 


“TRAINING WORTHY OF THE INDUSTRY” : 
194 South Alvarado Street, Los Angeles, California 








Investigate Transportation Allowance to Los Angeles 





U Send free catalog and complete information on the op- 

! portunities for trained men in Air Conditioning ond 

| Refrigeration. F 7 E E 
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is Your Job Safe? 


Just as the gasoline engine changed 
the jobs of thousands who depend- 
ed on horse-drawn vehicles for their 
living—so now the Diesel engine is 
fast invading both the power and trans- 
portation fields, and threatening the 
present jobs of thousands. 


What This Field Offers You 


Diesel engines are replacing steam and 
gasoline engines in power plants, motor 
trucks and busses, locomotives and ships, 
aircraft, tractors, dredges, pumps, ete.— 
opening up well-paid jobs for Diesel-trained 
men. You get all the latest Diesel develop- 
ments in our course. Special diagrams for 
quick understanding of this new power. 


™? Diesel £ Engineer 










Men Over 18—Under 40 in your own home, learn about Diesel 
This opportunity is NOT open to boys under No experience necessary. At our expense, see how plain every point 
IS or men over 40. But if youare WITHIN is made— how thoroughly you grasp it — how greatly you will en- 
these ages, you owe it to yourself to investi- joy the work.‘ If you are over 18 and under 40, send postcard, 
gate thisopportunity of acquainting yourself state age, and get 2 beginning lessons FREE. No + ero This 
with Diesel—the new, fast-growing field may be the turning point in your life, so write TOD: 


American School, Dept. D-646, Drexel Avenue at 58th Street, Chicago, Illinois 
Test Yourself for a Good Pay Job— ‘Steady Work 


{} “off eS HAVE YOU SOME SPARE ROOM 
a basement or garage where you can do light work? 
OFFERS YOU GREAT FUTURE > beak the eniien, Eaeen Sap Aeneeee 








. biles, et as Manufacturer for firm of many years 
ndy ex ipply Curt tanding. No experience necessary and a outlay 
tute. Aviation's foremost and fest tarts you. If interested in devotin pare or 
ft activity and specializes in full time to profitable work write AT ON¢ E as we are 
har and Ae Engineering (N now closing arrangements for supply of our goods. 
aduates are obtaining immediate employ METAL CAST PRODUCTS CO. 
etails NOW Curt Wright } Dept. & 1696 Boston Road New York, N. Y. 
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New Way to Improve Your ENGLISH 












7 cope of effective h gives you idded advantages and better 
dl opportt Poor English h indic ips you more th in you will ever 
realize You can improve vour English theoush Scent Cody’s 100% self- 
correcting invention hi nvention has enabled more than 1 ) people to 

rect their mistakes in English. Only 15° minutes a day required to improve 
your speec! id writit 

\ new booklet explaining Mr. Cod remarkable method is ready. If you 
are ever embarrassed by mistakes in grammar, spelling, punctuation, or pro- 
nunciation, this new free book “How You Can Master Good English in 15 
Minutes a Day” will prove a revelation to you. Send a letter or postal card 





r it It is free. Addres 
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SHERWIN CODY SCHOOL OF ENG LISH, 189 Searle Bldg., Rochester, N. Y. SHERWIN CODY | 


Questions from 
Home Owners 


(Continued from page 15) 


the water evaporates. The deposit 
usually disappears with time but can 
be removed by scrubbing it with a wire 
brush dipped in a solution of one part 
muriatic acid and six or eight parts of 
water. After brushing, wash the sur- 
face thoroughly with water and then 
with a diluted ammonia solution in 
order to remove every trace of the acid. 


Finish for Chemistry Bench 


Q.— HAVING taken up chemistry as a 
hobby, and constructed a wooden bench 
for conducting experiments, I would 
like to know of a good way to protect 
the surface against acids and other 
chemical solutions that may be spilled 
on it.—G.D., Salt Lake City, Utah. 

A.—APPLICATION of the following so- 
lution will form a protective coating 
and also lend a good black color to 
natural, unpainted wood: four and a 
half ounces of copper sulphate, the 
same quantity of potassium chlorate, 
and thirty-six ounces of water. Apply 
with an old paint brush. 


Working With Plaster of Paris 


B. K., PITTSBURGH, PA. When .using 
plaster of Paris to patch up holes in a 
wall, do not mix up any more than you 
can apply within ten minutes, since the 
material sets very rapidly. However, 
you can mix up a larger quantity by 
using a retarding agent such as a small 
amount of common glue dissolved in 
the mixing water. Various other re- 
tardants can be used, among them be- 
ing ordinary household vinegar. 


Fog on Furniture Finish 


F. H., JEFFERSON CITY, MO. to remove 
the foggy appearance that often mars 
the beauty of a highly polished piece of 
furniture, rub the surface with a soft 
cloth that has been dipped in a weak 
solution of water and vinegar. Use no 
more than a tablespoonful of vinegar to 
a quart of water, and always rub with 
the grain. 


Spread Cellar Whitewash Thin 


R. C. M., WATERBURY, CONN. A thin 
coat of whitewash on a cellar wall will 
generally give better results than a 
thick one. Apply the mixture so that 
you can see the wall surface through 
the wet whitewash film. It will dry out 
to an opaque finish. This thin coat of 
whitewash is less likely to chip off than 
a thick, heavy coat of the material. 


Marking Leaks in Roof 


J. S., DENVER, COLO. In examining 
your roof from the attic to locate leaks, 
push broomstick straws or pieces of 
wire through the holes to enable you to 
identify the spots when you get up on 
the roof to make repairs. 
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Special Camera Snaps 


Corona in Eclipse 


EQUIPPED with a whirling disk that 
governs the exposure in different parts 
of the picture, a special camera has 
been designed to photograph solar 
eclipses. The corona, seen around the 
sun only when the moon covers the so- 
lar disk, ordinarily is difficult to photo- 
graph because it is impossible to record 
its faint, outer edges without overex- 
posing the brilliant portion nearest the 
sun. The new device, employed for the 
first time in the ¢clipse of June, 1937, 
makes use of a pierced disk rotating in 
front of the camera lens at 100 revolu- 
tions a minute. Four openings in the 
disk are arranged so that at the outer 
edge, where full exposure is needed, al- 
most all the light from the corona is 
permitted to pass into the camera. 
Near the center of the disk, the open- 
ings are constricted to prevent over- 
exposure of this part of the picture. 


Microbes Clean Fibers 
for New Textile 


A NEW textile industry based on an 
ancient fibrous plant material is fore- 
cast with the discovery of a microbe 
that will clean the fibers of the ramie 
plant in the same way that linen fibers 
are “retted” by soaking. Ramie is a 
plant that has been cultivated for cen- 
turies in Asia; it produces both the 
strongest and the longest vegetable 
fibers known, stronger than flax and 
longer than cotton. In addition, the 
ramie fiber is almost as lustrous and 
beautiful as silk. In the past, ramie has 
never had much commercial use, be- 
cause it is difficult to get the fiber out 
of the plant stems and free it from 
resins and gums. A new process, dis- 
covered by Italian experimenters, 
makes use of a special shredding ma- 
chine to loosen the fibers, after which 
they are exposed to the action of the 
newly discovered bacilli. After a period 
of this treatment, the fibers emerge 
separate and clean, and ready to be 
spun and woven into fabrics. 


Fish to be Kept Fresh 
in Underground Vaults 


SUBTERRANEAN vaults, tunneled into 
frozen soil, may serve as natural stor- 
age refrigerators for fish, according to 
the expectations of one of the scientific 


commissions now engaged in opening 


up Russia’s vast arctic empire (P.S.M., 
May ’37, p. 25). To keep the sea food 
fresh before canning, or while awaiting 
shipment to other parts of Russia, it 
would be stored in the proposed re- 
frigeration tunnels, where it would 
freeze quickly and keep for an in- 
definite period. Only the top ten or 
twelve feet of arctic soil thaws out 
during the summer, and the icing 


| chambers would be excavated at under- 
| ground levels known to remain solidly 
| frozen the year ’round. 
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pt t Ts mon broadcasting, opportunities, ets 


FIRST NATIONAL TELEVISION, INC. 















Wheat, Sowed Once, 
Comes Up Annually 


A NEW type of wheat that needs to be 
planted only once, and then comes up 
of itself, year after year, is the devel- 
opment claimed by a Russian plant 
breeder. The new grain is a cross be- 
tween ordinary winter wheat and a Si- 
berian variety of quack grass, a weed 
that is troublesome to farmers almost 
everywhere. The grass has spreading 
roots that continue to live and send up 
new shoots even if the weed itself is de- 
stroyed. To combine these enduring 
roots with the edible-seed-bearing quali- 
ties of wheat, the Soviet technician 
spent five years in experiments that 
finally produced a plant having the de- 
sired qualities. Three successive crops 
of the new plant have been grown, and 
bread has been made from it. The flour 
has more gluten than wheat flour, and 
the bread is said to have a superior 
flavor. Practical field trials of the new 
grain are expected to begin shortly. 
Once the roots are established, it is 
anticipated, a new crop of wheat will 
come up every spring. If these hopes 
are confirmed, the new wheat probably 
will be considered one of the most im- 
portant agricultural discoveries brought 
to light in years. 


Mangrove Bushes 
Change U. S. Coast Line 


MANGROVE bushes growing along the 
Florida shore are adding new land to 
the coast line of the United States. Ac- 
cording to a report based on frequent 


observations and careful comparisons 
between old maps and recent aerial 
photographs, the bushes, which grow 


in salt water and have numerous roots, 
have served to alter the shore line by 
catching and accumulating the silt and 
clay in the water. When they decay, 
the mangroves form peat which aids 
further in the land-building process. To 
test the possibility of using the bushes 
in this way on a large scale, experi- 
mental plantings have been made at 
several points along the eastern coast. 


Charts of Ocean Floor 
| Would Aid Navigators 


MAPS of outstanding physical fea- 
tures on the ocean floor would serve as 
supplementary guides to navigators, 
according to a recent proposal. When 
regular navigating instruments are 
made useless by cloudy weather and 
radio bearings are distorted by static, 
submarine valleys, peaks, and plateaus, 
accurately spotted on charts, would 
provide “landmarks” to help a vessel 
establish its location by the use of 
modern depth-finding apparatus, which 
times the passage of sound waves of 
known speed from the ship to the ocean 
bed and back. 
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CONTROL YOUR FATE 


Only one power controls your destiny —a strange force 
sleeping in your mind. Awaken it! Command it to obey 
you! Push obstacles aside and attain your fondest 
hopes and ideals. The Rosicrucians know how. 

WRITE FOR FREE BOOKLET 
Learn why great masters through the ages were 
Rosicrucians, Free booklet tells the fascinating story 
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Steady Work 


As nearly all manufacturing—construction— 
building starts on-the drafting table, the 
draftsman is one of the first to be hired and 
one of the last to be laid off. It is his blue- 
prints, his specifications, that give the last 
word in what the workmen are to do. No article, 
building or construction job is started before the 
plans drawn by the draftsman have been offi- 
cially approved. 


Good Pay 


The draftsman has been called the Junior 
Engineer which title just about describes his 
work, position and pay. He combines his 
knowledge of mare oe mechanism and con- 
struction details with the ability to draw plans 
and indicate motions and methods on paper. On 
the average, his salary is considerably above the 
wages of the mechanic and, of course, less than 
that of the engineer. 


Enjoy One of the Best Jobs in Industry 
A Job Where You Are Not Old at 40 


Athletes, farmers, and factory and shop workers who rely on muscle start growing 
old even before they reach 40 while office workers, executives, teachers, professional 


Chance for Promotion 


Developing plans, new machines or new con- 
struction methods—the draftsman works di- 
rectly with import: int men of the organization. 
So he knows what is being considered and planned. 
It may be the superintendent—engineer—even 
the prospective buyer with whom he consults. 
These contacts, plus his experience and general 
knowledge of the business, place him in an ex- 
cellent position for promotion when next there 


is a good opening. 


RAST) 


TestY ourself! See howreadily you canlearn Draft- 
ing by interesting, practical home study. Write 
TODAY for factsand 2 beginning lessons FREE, 


y Drafting 








Become a Draftsman 



















men—in fact, all kinds of brain-workers—are just approac hing their prime at 40 to 
50. Training increases your value A’ . ONCE and continues to help boost your earning 
power as you mature and as you increase your experience and bac kground for forming 
judgments of your firm’s policies and methods. 


Train NOW for 40 and the Years Between! 


Even if you now are only 18, 25 or 30, you should look ahead—begin training TODAY 
for the job you want at 50. Training helps you to be inde »pendent—self-supporting. 


It helps you to enjoy associations that are denied the untrained man. 


Training helps 


you to increase your earning power more QUICKLY—and by so doing to offer members 
of your family advantages far in excess of what you could give them as 7 luntr: ined man. 


Train and enjoy PROGRESS—CONTENTMENT—INDEPENDENCI 
American School, Dept. DD-646, Drexel Ave. at 58th St., Chicago 








Artificial Tears Made for Killing Germs 


ARTIFICIAL TEARS extracted from cab- 


bage and horse-radish plants may pro- 
vide a new and potent weapon against 
germs, according to the experiments of 
Russian scientists at the All-Union In- 


stitute of Experimental Medicine in 
Moscow. Human tears, it is explained, 
contain a chemical called lysozyme, 


which helps to annihilate the germs 
which come in contact with the surface 
of the eye. 
ers could not supply a sufficient amount 
of tears to make extraction of lysozyme 
commercially practicable, 


Hordes of professional cri- 


but Russian 


bacteriologists have discovered a way 
to extract a similar chemical from cer- 
tain plants. The value of lysozyme, the 
experimenters state, is that it will not 
damage healthy tissues like many pow- 
erful antiseptics, but confines its death- 
dealing activities to harmful germs. 
In action, the chemical dissolves away | 


| 
| 


the thin protective coating that many | 


germs possess just as an acid 
away a coating of nickel on articles 
made of brass or iron. Once robbed of 
their outer layer, the germs are easily 
killed by practically any antiseptic. 


Pills Are Tested as Hay-Fever Cure 


HAY-FEVER sufferers may find relief 


by swallowing a pill instead of sub- 
mitting to a long series of injections 
with a hypodermic needle, according to 
recent researches made by Prof. Erich 
Urbach 
present methods, 
treated with chemical preparations to 
“desensitize” 
pollen that 


scientist. Under 
severe cases are 


Austrian 


a patient to the dust or 
causes his ailment. The 


chemicals have to be injected with a 
needle, beginning with a small dose 
and gradually increasing the amount. 


Under Professor Urbach’s method, the 
offending dust or pollen is treated with 
a vegetable digestive substance and 
made up in the form of pills. Repeated 
experiments have shown that if the 
pills are taken on an empty stomach, 
and followed by a glass of slightly acid 
yater, they will be absorbed into the 
blood stream and have as great a de- 
sensitizing effect as though they had 
been administered by conventional in- 
jection methods that cause great dis- 
comfort to some people. 


Experiments Disclose Facts About Shaving 


PREPARATION of the face is the most 
important factor in insuring a smooth 
shave, according to results of a six- 
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year study of shaving methods. Experi- 
menters recommend washing with soap 
and water before applying lather. 
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Earn poner pay ! Get ry of over- poi 
alls! Learn PRACTIC 
DRAFTING, If you’ ~y a 
Shop Worker, DRAFTING 
will put you in line for §_* 
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mechanic, DRAFTING 
means increased earns 
ings, more pay raises. 
DRAFTING leads in 
all industries. Jobs open 
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LearnPractical” 


RAFTI N C At Home From 

an ENGINEER 
I'll train you on practical work by a method successful 
with thousands since 1900—and furnish you all tools; 
also Drawing Table. No high school or previous e cpe- 
rience required. You must be entirely satisfied with my 


personal training until competent and assisted to a 
position or money back, 


START NOW? 


Write today for free book on “‘Draftsmanship.’’ You 
must give your age. No obligations. Mail coupon below! 


FREE BOOK 


ENGINEER DOBE, Div.3396, Libertyville, il.» 


Send me your free book, “Successful Draftsman- » 





ship’? and explain how you will assist me to ae 
good position as a draftsman. - 
Name Age - 
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Address —— * 
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BECOME AN EXPERT 


ACCOUNTANT 


Executive Accountants and C. P. A.’s earn $2,000 to $16,000 a year 
Thousands of firms need them. Only 16,000 Certified Public Ac count 
ants in the U.S. We train you thoroly at home in spare time for C.P. 
examinations or executive accounting positions. -revious fuer fs 6 
unnecessary. Personal training under supervision of staff of C.P.A.'s, 
including members of the American Institute of Acc —Kts Write 
for free book, ‘‘Accountancy, the Profession that Pays.’’ 


LASALLE EXTENSION, Dept. 983-h, Chicago 


The School That Has Trained Over 1,400 C. P. A.’s 
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Car Drivers “Stutter,”’ 
as Well as Speakers | 


STUTTERING is not solely a speech de- 
fect, but may affect a person’s ability 
to play golf, drive a car, or operate a 
typewriter, according to a statement 
by Dr. James S. Greene before a recent 
scientific meeting in New York City. 
A nervous ailment, stuttering or “‘chron- 
ic hesitation” has been observed in 
piano players who could talk fluently 
but who became stuck on a certain 
note, just as a speech stutterer does on 
a certain word in a sentence. Spas- 
modic repetition of notes by a violin 
player, inability to dance rhythmically, 
bad form in swinging a golf club, and 
other physical disabilities may be at- 
tributed to the spasms of stuttering, 
Dr. Greene said. Nervous hesitation is 


also seen among automobile drivers 
who impart their stutter spasms to 
their machines through the steering 


wheel, accelerator, and brake pedal. 


Lack of Oxygen Blamed 
for Airplane Crashes 


LACK of sufficient oxygen for trans- 
port pilots flying at high altitudes is 
suggested as an important contributing 
cause of many airplane disasters, in a 
recent statement by Dr. Alvan L. 
Barach, of Columbia University, who 
suggests that all commercial pilots be 
required to wear face masks similar to 
those used in hospitals for administer- 
ing oxygen. To explain the assump- 
tion that nine tenths of all plane acci- 
dents are caused in some degree by a 
failure on the part of their pilots, Dr. 
3arach presented medical data to show 
that mental and physical efficiency may 
be definitely impaired by lack of oxygen 
at altitudes as low as 8,000 feet, while 
modern transport planes often cruise 
for extended periods at levels above 
10,000 feet, where there is even less 
oxygen. 


‘Vacations’ Suggested 
for Electric Wires 


GIVING wires an occasional rest from 
carrying electric currents will prolong 
their useful life, it is stated by a French 
scientist, who believes that constant 
use is an important factor in the aging 
and breaking of outdoor transmission 
lines after years of service. In labora- 
tory experiments completed recently, | 
one set of copper wires carried electric | 
currents constantly for two years, a | 
second set were used as conductors for 
only two weeks at a stretch, and a | 
third set carried no current at all. 
Strength and breakage tests revealed | 
that the wires that had conducted cur- 
rent continuously were weaker. and 
more easily broken than those which | 
had been given periodic two-week ‘“va- 
cations.” 
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Be independent. Make money regrooving tires. No skill or experience 
necessary. Used car and tire dealers say Litt’s Miracle Electric Tire 
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koid, $5.00; Leather, $7.00; Limp Pigskin 

Se lark blue or natural), $8.50. Purchase 

ay f your bookseller, or send order and 
remittance direct to the publishers. 
Write for fascinating New Quiz and 
Picture Game—free. 


G. & C. MERRIAM CO. 
803 Broadway, Springfield, Mass. 


EE. see 


Tite: 
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$10 to $35 a week 
Yes, you — anybody can 
make a lot of money right at 
home, and what’s more, have 
real fun doing it. We show you 
how, we — 5 oengenans neces- 
y on an easy 
learn 


COSTS NOTHING *,,!2 


plan, all details are given you free. Write 
today for idea book full of colored pictures telling all 

our methods which have made many people 
independent. Learn how easy itis to ae from $10 to: 25 
a week in the most delightful home work you can ima- 
gine. Don’t miss this opportunity. Now--lt’s FREE! 


FIRESIDE INDUSTRIES, Dept. 51-M, Adrian, Mich. 


a eee Net 






bach No 














a SOSA gene 19 


at Home 
Many Finish in 2 Years 


Go as rapidly as your time and abilities permit. 
Equivalent to resident school work—prepares for 
entrance to colle r. Standard H.S. texts supplied. 
Diploma awarded. Credit for H. S. subjects already 
completed. Single subjects if desired. Bulletin on request. 
Specialized training is absolutely 
essential to Success today. Over 
150 noted Educators, Engineers and 
Business Men helped prepare our spe- 
cial instruction material, used by 
many resident schools and colleges, 
U. S. Navy and Province of Mani- 
toba, Can. Train at home for best-paying lines as 
listed below. No interference with oe earn- 
ings while preparing for better job. 
American School, Chicago 


Mail Coupon for Information—No Obligation 


American School, Dept. H-646, Drexel at, Som, Chicago 
Tell me how to train for success in line checke 
[) High School Course in 2 ea 
[) Air Conditioning Electrical Retrigeration 
[Architecture and Building ( Highway Engineering 
a 7 Automotive Engineering Liberal Arts (College 
|_| Aviation Mechanical Engineering 
Business Management Private Secre 
C Civil Engineering Proteswons Aesounting 
 Compie e Law 
[ Diesel Engineering 
() Drafting and Design 
™ Electrical Engineering 








oa 





r an 
[ Steam Engineering 





Name 
Address 
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Kit 9S—Ma- 
terials for 
14-in. model 
whaleboat 





WHALEBOAT MODEL 
Added to Our 
Construction KITS 


VERY lover of the sea who has 

thrilled to stories of whaling will 

enjoy building our new model of 
a whaleboat, illustrated above. It makes 
an excellent companion piece for the 
whaler Wanderer because it shows on 
an enlarged scale just how the small 
boats for such a ship were built and 
what they contained. 

For the convenience of our readers 
we have prepared a construction kit for 
this model. It contains all the raw ma- 
terials, including a partly shaped hull 
block, sailcloth, rigging, tubs, blocks, 
and the stock for making about fifty 
different pieces of equipment, many 
items being of a type difficult to obtain 
in local stores. The model may be 
mounted in several different ways so 
no special materials for that purpose 
are provided. The kit is listed as No. 
9S and costs $2.75 (for shipment west 
of the Mississippi River and to Canada, 
add 25 cents). An accompanying blue- 
print shows all parts full size. 

Many other kits for making ship 
models, furniture, and whittled novelties 
are available. The complete list follows 


STANDARD SHIP MODEL KITS 


A. Whaling ship Wanderer, 20%- 

in. hull, 27% in. over all $7.40* 
D. Spanish galleon, 24-in. hull, 30 

in. over all.. sinless Sale aiespaded ease a 
E. Battleship U. S.s. Te xvas, 3-ft..... 7.45* 
G. Elizabethan galleon Revenge, 

25-in. hull, 28 in. over all............ 7.25* 
L. Farragut’s flagship Hartford, 

steam-and-sail sloop-of-war, 

33%-in. hull, 41 in. over all 8.45* 
Q. Privateer Swallow, 12%-in hull, 

20 in. over all 4.957 


(Continued on page 22) 





Kit J—Clipper Ship “Sea Witch" 
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THE INSULT teat mace 
A PAR out OF “mac” 


LISTEN- ru, Waa OOF ‘Woe GIRL.ANYTIME | FEEL 




















<_“_ 
DARN IT! I'M SICK OF BEING A scarecrow! 
CHARLES ATLAS SAYS HE CAN GIVE ME A 
BODY. I'LL GAMBLE 
A STAMP AND GET HIS 













FY 

















THAT BIG STIFF WON'T 
pare insucr me NOW! 











































WHam!=-Now (T's, Your TURN 
To “FALL Apart.” Now BeaT iT! 
























Charles 
Atlas 
(Actual 
Photo) 


This 97-Ib. Weakling Became 
“The World’s Most Perfectly 
Developed Man.” 


They used to think there 
wasn’t much hope for me, 

was a 97-pound scare- 
crow. Then I discov- 
ered Dynamic Ten- 
sion. It gave me 
the body that twice 
won the title, ‘‘The 
World's Most Per- 
fectly Developed 
Man.’’ Now I'll give 


you PROOF in just 
7 days that my same method can 
make YOU a NEW MAN of giant 


and energy. 


Vill PROVE You Can Have a 
Body Like Mine! 


No ‘‘ifs’’ — ‘‘ands’’ — or ‘‘maybes.’’ 
Where do you want powerful muscles? 
Are you pi and flabby? Or skinny and 

awky re you short-winded, pepless? 

Jo you hold back and let _ “" walk on 
with the prettiest g'rls best jot 
Give me just 7 days! |! iT ? ROVE that 
Dynamic Tension—without any pills, or 


power 





THIS STERLING * 
SILVER CUP BEING 
qT GIVEN AWAY 

118 


stands 


valuable cup 


about 14 


unnatural dieting — can make you a inches high on a 
healthly, confident, powerful HE-MAN! black mahogany 
met Coupon NOW for my illustrated base 

I will award it to my 


00k. Address me pe rsonally. CHARLES 
ntl AS, Dept. IY, 115 East 23rd St., 
New York City. 


pupil who makes the 
most improvement 
8 developement 
within the next 
three months. 


CHARLES ATLAS, Dept. 
115 East 23rd Street, 








ty, 
New York City 
I want the proof that your system of D: names Tension will make a 
New Man of me—give me a healthy, husky and big muscle 
velopment. Send free book. ‘‘Everlasting ‘Health and Strength. io 





Name 





Please p int or write plainl y 
















in this magazine ye! 























ELECTRICITY 


aY ae 6 ee © METHOD 


NOT AN ORDINARY 
HOME-STUDY COURSE 








TRANSPORTATION 
TO CALIFORNIA 


Electricit a treme industry, full of op- R i-triptrans- 


yortunities f aine ‘ 
Homi training good pa 
Iminar tral » me 
plan. Ther 

‘ xperie e. O are 

u air 





aut ait 








NATIONAL SCHOOLS, Dept. 9-PSE, 
4000 So. Figueroa St., Los Angeles 








NAME — -= 


ADDRI 


\ NATIONAL 
FREE SCHOO LS 








1 Loe if 


= 


GOVERNM ENT 
$1260 to $2100 Year 


TO START 


Mea-Wenes [~~~ 
/ FRANKLIN INSTITUTE 


Thousands appoint- 


de 256 
ments each year Dept. F256 


= Rochester, N 

© FR PRE! “se 
Get ready a t t 
immediately ~ 
.<) 


Common education / 
usually sufficient 


Mail C 
Today— 
SURE a 


oupon / 


G ! I lependab 







Now 


TO O8Tain a 


PATENT YOUR IDEAS ow 


ck 
HOW TO OBTAIN A PATENT, | 
written by a Former Membe of the 
Examining ¢ rps (1922-24 f the 1 s 
Patent Office If you want to profit by 
, | 1 tal teps t ply fora U. S 
This interesting illustrated bo k eontate valuable is 


MAIL COUPON TODAY for FREE PATENT BOOK. 
and RECORD OF INVENTION Form. 





CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 





1638 Woolworth Bidg., Dept. 97-C, New York 
i MILLER BUILDING, DEPT. 97-C, WASHINGTON, D.C. 


Please send me your Free Book, “*How to Obtain a Pat- 
ent,’’ and ‘‘Record of Invention Form.’ 


| NAME 


1 ADDRESS 


—_ 


formation u vuld have It tells you fully how to 
obtain a patent on your idea in the quickest way With 
th Free Book you will also receive a ‘‘Record of In 
vention’ form on which you can easily record your idea 
Ie nal and Confidential Service: Your case will be 
I ly handled only by a Registered Patent At 
tor wl 1 i | mer Member of the Examining 
( of ti I Ss Pat t Office All comr catior 
\ 
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Our Construction Kits 


(Continued from page 21) 





Kit Y—a picturesque trading schooner 


V. Clipper Sovereign of the Seas, 


20%-in. hull, 26 in. over all . 4.957 
Y. Trading schooner, 17'-in. hull.. 4.907 
2S. U. S. Navy destroyer Preston, 
31%-in. hull + aivinne 
Constitution (“Old Ironsides’’), 
21-in. hull, 31 in. over aill............ 6.50* 
Clipper ship Great Republic, 
31%-in. hull, 42 in. over all...... 8.40* 


5S. Coast Guard patrol boat of new 


165-ft. class. Full-hull model, 


\g-in. scale, the hull being 20% 

in. long 4.95* 

Brig Malek Adhel, %-in. scale, 

20-in. hull, 33 in. over all, 

frame-and-plank construction; 

finely finished boxwood blocks, 

deadeyes, belaying pins, grat- 

ing, ete., are included 9.75) 
7S. Brig Malek Adhel, as above, 

but with sawed-out lifts for 

solid hull construction 9.75* 
8S. Fishing Schooner’ Bluenose, 

17144-in. hull, 22 in. over all 4.957 
9S. Whaleboat, 14 in. long; partly 

shaped hull and raw materials 

for making all equipment........ 2.757 


SIMPLIFIED SHIP MODEL KITS 


Liner S.S. Manhattan, 12-in. 1.00 
H. Cruiser U.S:S. Indianapoiis, 

12-in. . 1.50 

Clipper ship Sea Witch, 13-in... 1.50 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in. 1.00 
N. Four U 


5S. destroyers, each 64- 


Ua. ciiccucsvenscduessatisesassiecimonntcuesaaamediouoas 75 
O. Liner S.S. St. Lowis, 11-in......... 1.00 
R. U.S. cruiser Tuscaloosa, 11%- 

in. isvsaca ae 
U. Hispaniola, the ship in “Treas- 

ure Island,” T7-in. 00 


(Continued on 


page 23) 





Kit A—Model of whaling ship “Wanderer” 
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All inventions 
given personal 


idence 


submitted 


of Conce 


attention by 
ption 


PATENTS—TRADEMARKS 


held 


Washington, D.C. 


confidential 
members of the 


”” and instruct ions, 
‘How to Establish Your Rights’—FREE 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building 


and 
firm. 








PATENTS 


PERSONAL SERVICE 


drawing, 


My Personal 
service assures 
strictest confi- 
dence on all 
your patent 
problems. Send 
me a model or 


or sketch and description of your invention, and 


$5.00. 1 will make a search and report promptly as to its pat- 


entability and send you a copy of my 


72-page booklet. Or, if 


you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Victor Bidg., Washington, D. C. 


— 





ons Wanted 





ee oilie Me) am Olalereliuir—e| 


We have been successfully selling inventions, 


— and unpatented, 


since 1924, 


Write 


for proof, and tell us what you have for sale. 


Chartered Institute of American Inventors 
Dept. 3, Barrister Building 


Washington, D. C. 








eka PAY 


RADIO AND TELEVISION INSTITUTE, 


2130 Lawrence Ave., Dept. 206, CHICAGO, ILL. 


wa (0 


REAL 
BV 108s 


uick, 


cerns. 
portun 





Many R-T-L Trained Men 
make up to $75 a week and 
more in full-time radio 

jobs—$5-$15 in spare time 
alone. More trained men 
needed. L earn at home by 
easy, R-T-I 
indorsed 50 big con- 
Write for t 


ity Book 


REE. 


Earn While Learning at Home! 
TELEVISION, PHOTO 





PHILCO 
CROSLEY 
ZENITH 
GRUNOW 


WAY.|and 46 


other 
mfgrs. 
Inc. | endorse 
R-T-1 








Cards. 


Make Extra Money 
New easy way to earn 
money taking orders 
from friends and others for new Initial Playing 
Also, many other smartly styled decks not 




























uel” 


















































shown in stores. Popular low prices. Start earning at 


once. 


Thousands of prospects near 


you. 


No experience 


needed. Men or women, write for sample outfit—FREE. 
General Card Co., 400 S, Peoria St., Dept. M-38, Chicago, Ill, 





card for FREE Ti 


to learn and get a 


RIAL LESS: 
good job. 


‘0 School) 
N and see how easy 


TRIAL LESSON IN 


More good jobs now in Drafting. Learn AT HOME 
in wg time 3 at our Chica 


—Send post 


CHICAGO TECHNICAL COLLEGE 
M214 Tech. Bidg.,118 E.26thSt., Chicago, Ill. 


If you can go 
Ingineering, Are 


ditioning or Radio 


away to couege to learn 


hitecture, 


rafting, 


Electricity, Air Con 


se nd for FREE Blue Book 
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NOW PLAY 


who never thought they could 


1u, too, can play any instrument by this easy A-B-C 
thod. Yes, the piano, violin, guitar, accordion, saxo- 
one or other favorite. You think it’s difficult to learn? 
hat it takes months of tedious study and practice? 
Nonsense! This wonderful method will open your eyes! 
Like thousands of others, you will be amazed to discover 
w quickly you can actually be playing real tunes. 


LEARN AT HOME 


takes only a few minutes aday. And 

fun! No drudgery — no expensive 

rivate lessons You learn to play by 

nying. No wonder over 700,000 men 

i women have studied music this 
imple A-B-C way! 


FREE Demonstration Lesson 





LEARN TO PLAY 
BY NOTE 
Piano Guitar 


Violin Saxophone 
Organ Mandolin 








ee for yourself how easy it is! Just 

nd your name and address for Free enor Banjo 
Jemonstration faseon and fascinating Hawaiian Guitar 
lustrated booklet. Mention instrument ‘. 

yu'd like to learn and whether you now Piano Accordion 
wn one. Instruments supplied when 

ceeded, cash or credit. Address: U.S. Or Any Other 
chool of Music, 89 Brunswick Bldg., instrument 


New York City. (Established 1898) 








—— 1500 NEEDED 


INVENTIONS 


1936 Edition of this remarkable source book 
for inventors by R. F. Yates tells what to 
invent, whatinventions manufacturers are 
looking for, what will pay most money. Also 
gives new scientific discoveries important to inventors. Ena- 
bles youto work on inventions that pay. Simple, practical ideas. 
Large cloth-bound book, 250 pages. Don’t 
waste time. Send $2.50 today, or send $4.00 
for this great book and INVENTORS’ SELLING 
GUIDE which tells you where and how to sell safely 
your patented or unpatented inventions to its list of 
early 1000 buyers. Everything you must know about 
elling Methods, Law, Royalty Contracts, Financing, 
Finding Buyers. 224 pages, cloth $2.00. Send no 
money if you prefer C.O.D. shipment. Money back 
if not satisfied. 





q 


Write for FREE catalog of valuable books for in- 
entors and sample pages of above books. 





DONLEY PUBLISHING CO. 


509 Fifth Ave., Dept. S-9, New York, N. Y. 









Inventions Promoted 


Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 





Stringing TENNIS RACKETS 


An opportunity to earn as much as 
$3.50 for a few minutes of your 
spare time. String your own racket 
and save money. Tennis rackets 
need restringing frequently. Every 
stringing means profit for you. No 
experience needed—we teach you 
how. TOMGUT Equipment makes 
it easy. Costs practically nothing 
to start. Easy work. Begin NOW! 


FREE Write today and we will send you Free 
our new low prices of TOMGUT 


THUD Wella 


*‘Court-Tested’’ Tennis and Badminton Strings, 
Restringing Equipment, and a complete line 
of Racket Frames. 


THOMPSON MANUFACTURING COMPANY 


4529 Packers Avenue, Chicago, U. S. A. 
TOMGUT ‘*Court-Tested’’ Tennis & Badminton Strings 


Please send, without charge or obligation, the 
new price list of TOMGUT Tennis and Badmin- 
ton Strings, Racket Frames, and Restringing 
Equipment, 


Name.. 


Address.... 


NOodnos 
Sihi TiVAW 


+ 





SEPTEMBER, 1937 


Our Construction Kits 


(Continued from page 22) 










Skipper Sam'l and Gaspard the sailor can 
be made from whittling kits No. 7 and 9 


Z. H.M.S. Bounty, 11%-in............... 1.50 
1M. Show boat, illuminated, 14-in..... 1.50 


2M. Ocean freighter, 14-in. . 1.50 
3M. Yacht Nourmahal, 8%-in. .. 1.00 
4M. Oil tanker, 14-in. os Se 


5M. Liner President Lincoln,14%4-in. 1.50 


FURNITURE KITS 


No. 4. Solid mahogany book 
trough 22% in. long, 9% in. wide, 
and 24%, in. high over all. Ready 
to assemble, with finishes 

No. 5. Solid rock maple hanging 
wall rack with one drawer, 19% 
in. wide, 33% in. high. Ready to 
assemble and stain included........ 5.75* 


WHITTLING KITS 


No. 7. Whittling kit with two 
shaped blocks for making sea 
captain 5% in. high. A knife, 


5.30* 


three bottles of paint, pocket 
sharpening stone, and instruc- 
tions are included ,; . 1.50 


No. 8. Whittling kit for six dif- 
ferent Scotties. Each is 2 by 2% 
in., sawed to shape. Paint, paint- 
brush, sharpening stone, and in- 
structions are included..... vee 1.00 
No. 9. Whittling kit with shaped 
block for making a sailor 5% in. 


high. Paint, brush, sharpening 
stone, and instructions are in- 
cluded 5 


No. 10. Copycraft whittling kit for 
making one of several Hobo 
Hank novelties. Contains a 
master model of tramp’s figure, 

5% in. high; whittling block, ex- 
tra wood for making a desk set, 
pipe rack, or other project; sharp- 
ening stone, brush, three bottles 
of paint 1.50 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an as- 
terisk (*) and 25 cents to all prices marked with a 


dagger (Tf). 


—_—— —— ———$_$_____. 





Popular Science Monthly, Dept. 97A 
353 Fourth Avenue, New York, N. Y. 


*lease send me C, O. D. Kit... 
I will pay the postman the price shown above plus 


a few cents postage in full payment (Canadian 
orders cannot be sent C. O. D.). 


Name 
Address 


City State 
(Print name very clearly.) 

If you prefer to send your remittance with this 
order, you save the €.0.D. charge. Remit by 
money order, check, or registered mail. This offer 
is made only in the United States and Canada. 
Also see note above. 


ania - ail 











Please mention PopuLar SCIENCE MONTHLY when answering advertisements in this magazine. 
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Amazingly Easy 
Way to Get into 
ELECTRICITY 


Send Today for Details of 


‘Pay-After.Graduation Plan 


Don’t spend your life never sure of a job. Let us pre- 
pare you for your start in a good paying field. Let us 
teach you how to prepare for positions that lead to 
good salaries in Electricity—-NOT by correspondence, 
but by an amazing way we teach right here in the 
great Coyne Shops. You get a practical training in 90 
days. Mail the coupon below. If you are short of money 
I'll send you all details of my ‘‘pay-after-graduation 
plan” where many get my training first and start 
paying for it 5 months after they start school and 
then have 18 months to complete their payments. 


LEARN BY DOING—IN 90 DAYS 
BY ACTUAL WORK 
IN THE GREAT COYNE SHOPS 


I don’t care if you don’t know an armature from an air 
brake—I don't expect you to! Coyne training is practical 
‘“‘learn-by-doing”’ training. Don’t let lack of money hold 
you back from getting all details of my amazing plan. 


MANY EARN WHILE LEARNING 


If you need part time work to help pay your expenses, we 
may be able to help you as we have hundreds of others. 
When you graduate we'll give you lifetime employ- 
ment service. And, in 12 brief weeks, in the great shops 
of Coyne, we train you as you never dreamed you could 
be trained ...on one of the greatest outlays of electrical 
apparatus ever assembled ... real dynamos, engines, power 
plants, autos, switchboards, housewiring, armature wind- 
ing and many other branches of Electricity. 


Electric Refrigeration 
Air Conditioning 


Right now we are including additional instruction in Elec- 
tric Refrigeration and Air Conditioning without extra cost 
so that your training will be complete and you can get 
into this marvelous, rapidly expanding field. 

Coyne is your great 


GET THE FACT chance to get into Elec- 


tricity. This school is 38 years old—Coyne training is 
tested. You can find out everything absolutely free. Simply 
mail the coupon and let us send you the big, free Coyne 
book with photographs... facts ... opportunities. Tells 
you how many earn expenses while training and how we 
assist our graduates in the field. No obligation to you, 
So act at once. Just mail coupon, 


BIG FREE BOOK 


Send for my big book containing photo- 


; po tryy Mma. See KH. C Peure a 
COYNE ELECTRICAL SCHOOL 


lutely FREE. 
500 S. PAULINA ST., Dept. 67-73, CHICAGO, ILL. 
—_— <a 


. C. Lewis, Pres., COYNE ELECTRICAL SCHOOL 

I 500 S. Paulina Street, Dept. 67-73, Chicago, tl. | 
J Dear Mr. Lewis: Without obligation send me your 
big, free catalog with facts about Coyne Training and 

I details of your **Pay-Tuition-After-Graduation”’ 
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See the newest of the fascinating 
Popular Science Movies, showing 
the amazing solar inventions of 
Otto H. Mohr. 


With this simple 
device, sunlight is 
tre 
facture cold pure 
ater, even on 
darkest days. 


ained to manu 


HE PUTS THE SUN TO WORK 


&) “ , 
. 5 
. 


He uses the free sun- 
light to make ice 
cubes or hot water. 





ee + 


pS — 


Watch foe it at youre neighbachood theatee! 


Sun power! 

Harnessing Old Sol with innumerable inventions, 
Otto H. Mohr may soon revolutionize nearly 
every form of modern utility. Already he has 
developed storage-type water heaters that oper- 
ate even on cloudy days; water coolers that 
irradiate and purify as well as refrigerate; a sun- 
operated generator that produces inexpensive 
hydrogen for heating. And now, “Popular Sci- 
ence’ brings these remarkable solar devices to 
the screen of your favorite movie theatre. 


“Popular Science”’ cameramen have also discov- 
ered the greatest boon to autoists since motoring 
began—a really blowout-proof inner tube! See 
it in this new “Popular Science” release. See, too, 
amazing stunts performed with liquid air . . . the 
new silent radio .. . an electrically-heated bed 
quilt ... a portable steam bath . . . a Japanese 
typewriter with 3000 characters that takes three 
years to learn . . . the latest vogue in dog ac- 
cessories. 


Produced in Cinecolor by Carlisle & Fairbanks with the co-operation of the editors of Popular Science Monthly 





CG Craramount Cicture —___ 
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HE greatest air race of history is 
on—the race of nations for the 
skyways of the future. 

Pioneer air lines ran from city 
to city. Later ones connected country 
with country. Now, there is an excit- 
ing international scramble for long- 
distance aerial routes which will span 
oceans and hurdle arctic wastes to link 
continent with continent. Half a dozen 
governments are staking out super- 
skyways along which a far-flung aerial 
merchant marine will transport mail 
and freight and passengers. 

Out of a rainy sky, not long ago, a 
slim-winged Russian monoplane dropped 
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...NATIONS BLAZE 
ge) aN ae Ne) 1 OMORROW 


down on the Vancouver, Wash., airport 
and rolled to a stop. For sixty-three 
hours, its three-bladed propeller, spun 
by a single 950-horsepower engine, had 
pulled it through the air. During that 
time, the machine had pointed its nose 
up the globe from Moscow, had soared 
above 1,500 miles of arctic ice, had 
crossed the north pole, and then had 
taken the downhill path across the vast 
tundras of northern Canada, over Alas- 


By 
EDWIN TEALE 


Perey an r 


RAYMOND J. BROWN, &Xh% 


L. Fe Me. 3 


TRAILS 





ka, and along the coast to Vancouver. 

By this 5,388-mile flight, three Rus- 
sian airmen, Valery Chkaloff, Georgi 
Baidukoff, and Alexander Beliakoff, 
blazed a spectacular new sky trail 
across the top of the world. They had 
achieved, in fact, a journey -such as 
Jules Verne might have depicted in fic- 
tion. 

Within the 122-foot wings of their 
machine, huge fuel tanks held a new- 
type benzine developed especially for 
long-distance flights. With tanks full, 
the craft can cruise for 100 hours. Both 
the wings and the fuselage carried air- 
filled rubber bags to increase the buoy- 
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The Russian plane that pioneered the arctic air route from Moscow to 





the United States, after landing at the Army field at Vancouver, Wash. 


ancy of the plane in case 


down on the water. 
If the startling predic- 
tion of Dr. Otto J. Schmidt, 


meteorological 
the north pole, comes true, 
arctic airways of the fu- 
be safeguarded 
by chains of huge amphib- 
ian tanks. These motorized 
monsters, able to roll over 
the ice, propel themselves 








These daring Soviet flyers 
crossed the north pole while 



































climb up on drifting floes, 


could penetrate regions impossible for 
ice-breaking vessels to reach 

According to Dr. Schmidt's plan, 
they would be stationed at 309-mile in- 
tervals as links in a safety chain. Crews, 
living in the tanks, would operate direc- 
tional radio beams for the guidance of 
the pilots, as well as flash out frequent 
reports on the weather. As the polar 
ice drifted, the amphibian “islands” 
could crawl along to keep on the line 
of flight. 

Special fueling planes, starting from 
the mainland, would hop from tank to 
tank to bring gasoline, food, and sup- 
plies. Each of the lonely outposts would 
carry an extra supply of fuel to help 
the transpolar planes in an emergency. 


Tests have shown that ichines 

can safely land on the ar ice. 
By heading eastward trom the 

pole, Russian airmen expect to es- 


tablish air lines from Moscow to 
Chicago and New York. The Soviet 
engineers who designed the Mos- 
cow-Vancouver machine are plan- 


ning bigger, faster ships that will 
have sufficient range to reach the 
eastern cities by way of ¢ north 
pole. 

While this spectacular enterprise 
is making aviation history, news 


flashes from other countries, from 
England, from Germany, from var- 
ious parts of the United States, 
tell of innovations in planes, en- 
gines, and equipment designed for 
use on super-airways. 

Pan American clipper ships are 
surveying a new Pacific route to 
New Zealand; 3ritish Imperial 
Airways flying boats are exploring 
the great circle route over the 


One of the two German 
seaplanes that are 
flying the Atlantic 
on the southern route. 
They are launched from 
ships, as illustrated 
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north Atlantic; sleek seaplanes of the 
Deutsche Lufthansa are shuttling back 
and forth between the Azores and New 
York on a schedule that calls for eight 
round-trip flights this summer. Inter- 
continental flying is taking a rapid 
stride forward. 

Heading south from Honolulu, Ha- 
waii, recently, a Pan-American twenty- 
two-ton clipper ship jumped 1,100 miles 
to Kingman Reef, 1,600 miles more to 
Pago-Pago, and a final 1,800 to Auck- 
land, New Zealand. tegular service 
over the 7,000-mile route from San Fran- 
cisco “down under” to Auckland, is ex- 
pected to begin within a few months. It 
will clip more than two weeks from the 
required traveling time. Ocean vessels 
take nineteen days to make the journey; 
the winged boats will complete it in 
four. 

3uilt secretly at the Boeing plant in 
Seattie, Wash., six of the largest air- 
and-water craft ever designed are near- 
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The British Imperial Airways flying boat Caledonia, built to cooperate with an American clip- 
per ship in blazing a transatlantic sky trail along the “great circle" course flown by Lindbergh 


ing completion. They 
will weigh almost fifty 
tons apiece. Seventy- 
two passengers and a 
crew of eight will ride 
in the sky liners. Fif- 
teen tons of fuel will 
give the ships a cruis- 
ing radius of 5,000 miles. 
Four engines of new 
design, each having 
fourteen cylinders and 
costing nearly $1,000 a 
cylinder, will power the 
big ships over the At- 
lantic on a new air line 
linking Europe and 
America. 

It is on the Atlantic 
that competition for 
routes and terminals is 
keenest. By a recent 
agreement, Pan Ameri- 
can Airways and the 
Imperial Airways, of 
Great Britain, will co- 
(Continued on page 136) 












































America's bid for 
the trade routes 
of the air. Sky 
leviathans like 
this will make the 
hard crossing be- 
tween Newfound- 
land and Ireland 
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By ALDEN P. 


RE the really 
cousins of ours? 
While other scien- 


apes 


tists still search 
for a “missing link,”’ Sov- 
iet experimenters have 


laid plans to create one to 
order, in a way that rivals 
the most fantastic fiction. 
Journeying to the wilds of 
Russian Turkestan, they 
have set up a laboratory 
for an attempt to produce 
a living hybrid between a 
human being and a chim- 
panzee! 

They are not the first 
to propose an experiment 
that, if successful, would 


set the scientific world 
agog. Dr. Hermann 
Klaatsch, German biolo- 


gist, seriously put forward 
the idea of crossing hardy 











interbreeding the buf- 
falo and the domestic 
cow produced a sturdy 
hybrid, the ‘cattalo' 


ARMAGNAC 


African natives with gorillas to obtain 
strong-muscled, weak-minded ‘robots’ 
that could be exploited more readily 
than human laborers. An American 
scientist, Dr. Howell S. England of the 
Michigan Academy of Science, Arts, 
and Letters, originated the Soviet plan 
of hybridizing men and monkeys for 
the purely scientific purpose of proving 
their kinship, with the ultimate hope 
of producing a complete series of speci- 
mens grading from the perfect anthro- 
poid to the perfect human. Misfortunes, 
including the death of their leader, 
have delayed the Russians’ tests, and a 
German experimenter, currently at- 
tempting to produce a hybrid between 
a human being and the little Rhesus 
monkey, has become their rival for the 
distinction of creating the first ape-man. 

Strange animals, not to be found in 
textbooks of natural history, already 
roam the earth as a result of man’s ex- 
periments and nature’s freaks. By mat- 
ing a male tiger with a female lion, ani- 
mal breeders have produced a remark- 
able beast called a “‘tigon,’’ with only 
faint stripes of one animal and without 
the mane of the other. Hybrids that 
would puzzle any naturalist have been 
created by crossing horses and donkeys 
with zebras, dogs with foxes, and rab- 
bits with guinea pigs. Interbreeding 
the buffalo and the domestic cow has 
yielded the rugged “cattalo,” prized 
both for its meat and for the robes 
that can be made from its thick-haired, 
bisonlike hide. Separating sheep from 
goats may soon have more than figura- 
tive difficulty—for attempts to produce 
hybrids between them have su 

Like the current ape-man 
ments, many of these 


eeded! 
experi- 
extraordinary 
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1 CREATURES made to order 


ventures in crossbreeding have been 
made possible by the modern marvel 
of artificial or “test-tube” fertilization. 
No longer need animals be brought to- 
gether to produce offspring; in fact, a 
new record for long-range paternity 
was set not long ago when an ice- 
packed test tube containing a drop of 
vital fluid, dispatched by ordinary air 
post, enabled an ewe in Poland to give 
birth to an “air-mail” lamb sired by a 
ram in England! Through the same 
technique, animals that will not mate 
with other species of their own accord 

and that includes most of them—can 
now be interbred with any creature in 
the zoo. 

Each experiment is a fascinating ad- 
venture into the unknown. Only trial 
can tell whether a hybrid can be pro- 
duced, what it will look like, whether 
it will be an animal useful to man, and 
whether it will prove sterile, like the 
mule, or capable of reproducing its 
kind, like the cattalo. The distinction 
of being the strangest hybrid ever 
created, from a biologist’s point of view, 
probably goes to a tiny aquatic what- 
is-it—a cross between a sea urchin and 
1 Starfish, parents as remote in kinship 
as a fish and a mammal! It stretches 
a rule which nature applies more rigid- 
ly among the higher animals—that hy- 
brids cannot be obtained between spe- 
cies too distantly related in the animal 
kingdom. You can cross a lion and a 
tiger, two°members of the cat family, 
but not a cat and a dog. 

It was a first-class zodlogical mys- 
tery, when something that did look 
imazingly like a cat-dog hybrid ap- 
peared among a litter of kittens born 
to a pet cat in Wilmington, N. C., a few 
months ago. The queer animal had a 
face like a puppy’s, short hair, and a 
stub tail. It sat up like a dog, and 
sniffed food and gnawed bones in truly 
canine manner. Despite appearances, 
experts decided that the curious crea- 
ture was “all cat’’—and an unusually 
interesting one. Apparently it was one 
of those rare, sudden “mutations,” or 
spontaneous departures from normal 
type, that many biologists believe play 
a vital role in the improvement of a 
race by evolution—the out-of-the-ordi- 
nary individuals perpetuating their 
kind if the change is for the better, 
and losing out in the struggle for ex- 
istence if the change is for the worse. 

Not long ago, a calf was born with 
two heads, two tails, and six feet, of 
Which two grew out of its back. Once 
the appearanceof such 
a “prodigy” would 
have excited supersti- —— 
tious awe. Today, the 4 
things that produce , aa 
creatures with extra { 
heads or legs, roosters — ss 
that lay eggs, and 
giant animals and 
dwarf ones, are com- 
ing to be understood, 
and such freaks have 
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even been created artificially. Two- 
headed “monstrosities,’’ like Siamese 
twins, have been found simply to be 
twins that failed to separate complete- 
ly. One scientist took the developing 
egg of a newt, a small lizardlike sala- 
mander, and separated it into two halves 
by binding a thin hair about its middle. 
Twin newt tadpoles of normal appear- 
ance hatched from the divided egg. He 
then took another egg and tied it with 
a hair so that it was only partially con- 
stricted at the middle. The result was a 
single tadpole with two heads. Disor- 
ders of the endocrine or ductless glands 
may produce giants, dwarfs, and other 
freaks whose peculiarities likewise are 
not inheritable but are simply indivi- 
dual physical deformities. 

Freak animals arising from any one 
of these various causes may easily have 
inspired some of the famous tales of 
mythical monsters—the many-headed 
Hydra, the one-eyed Cyclops, aud the 
fearsome basilisk, dragon, chimera, and 
griffin! Among imaginative and credu- 
lous people, such a story would gain in 
repetition, until the ‘monster’ was 
magnified out of all proportion to what 
an eyewitness might actually have seen. 

Nature-fakers, too, have started ani- 
mal myths. Curios fashioned from 
the dried torsos and heads of monkeys, 
skillfully attached to the dried tails of 
fishes, keep curators of museums and 
aquariums busy denying the existence 
of mermaids. The human-looking fakes 
have been manufactured from the earli- 
est times, and probably account for the 
illustrations of half- 
human “‘fish,”’ garbed 
as bishops and 


monks, in ancient 
natural-history 
books, according to 
Dr. E. W. Gudger of 
the American Muse- 
um of Natural His- 
tory. “Dragons” and 
‘‘basilisks’’ have 
been made artificial- 
ly from big ray fish 
by carving and ma- 
nipulating the head 
and fins, and a “fish 
with a human face” 
reported caught at 
Asbury Park, N. J., 
only a few years ago 
was a Similar hoax. 


7 


By creating a hybrid 
between man and the 
chimpanzee, scientists 
may supply the "miss- 
ing link'’ of evolution 


, The "tigon," half lion and half tiger. It has only faint 
hig? stripes and, though a male, lacks the lion's mane 
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Two-headed creatures, like the turtle at the left, 
are merely twins that did not separate completely 
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Tiny Lamps 
in Glasses 
Cast Light 


NOVEI ‘ 
glasses, for use at 
night or in dark 
rooms provi lethelr 





own illumination 
Recently invented 


by a Japanese op 
tician, the glasses 
have tiny bulbs 
mounted in reflec- 


tors surrounding 
the lenses and con 
nected by an incon 
spicuous wire to a 
pocket dry-cell bat- 
tery. Whenswitched 
on, the flash-light 
glasses throw their rays in the direction 
along the wearer's line of sight, thus 
enabling him to read or move about in 
an otherwise darkened place 





Bulbs are mounted in 
the circular reflectors 


Farthest north in scientific observatories 


PLAYING 


soled 
trunks 
3 former pictured at the left. 


the 


Performs Odd Feats 


on Rolling Log 


shoes 
donned 


tennis 
were 


A Canadian lumberjack 
displaying his 
He wears tennis shoes 


conventional 


and 
by the 


leapfrog over a chair 
while balancing on a rolling log was 
one of the feature stunts performed 
by a Canadian lumberjack at a re- 
cent exhibition held in England. In- 
stead of the 
shoes and heavy clothing worn dur- 
ing lumbering operations, smooth- 
bathing 
per- 


cleated 


skill. 


stowed ina 
comfortable 
No bracing 


The ‘‘balloon chair” 
in its carrying case, 
ready for inflation, 
and blown up to 
form a lightweight 
seat for an airplane 








“Balloon Chair’ 
for Airplanes 


DESIGNED for airplane use, 
a “balloon” chair, compactly 
duffel bag, can be expanded into a 


» plane seat by inflating it with air 


is needed to give rigidity to the 


rubberized fabric chair 


Portable Device Scores Bombing Practice 


EASILY transported, 
anew Camera ovscura 
just developed for 
bombless” airplane 
bombing practice is a 
model of the 
type used at 
permanent training 
sites (P.S.M., Dec 
1935, p. 34). Housed 
in a cylindrical struc- 
ture that 
plane’s target, the 


p rtable 


xed 


forms the 
camera projects an 
image of the bomb- 
ing plane on a chart 
to check the bomber’s 
aim by determining 
the plane’s position 
when it released the 
theoretical ‘‘missile.”’ 
The portable unit per- 
mits varying the 
scene of bombless 


practice 


Camera 
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obscura in use for 


* 





camp of Russian meteorologists on the polar ice pack 


& 





‘“‘spotting’’ theoretical hits by Army bombers 


Scientists Encamp 
at North Pole 


RUSSIAN aerial explorers 
are shown at the base they re- 
cently established at the north 
pole in the photograph repro- 
duced at the left, which was 
brought back by a plane bear- 
ing returning members of the 
expedition. Four expedition 
members are remaining at 
this arctic camp for a year’s 
study of climatic and atmos- 
pheric conditions. Their base 
rests on floating ice 
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Water Cools 


to Vanes for 
ne Wind Tunnel 





A GIANT wind tun- 
nel for testing air- 
planes, now under 
construction by aero- 
nautical experts at 
the University of 
Washington, Seattle, 
Wash., will have a 


| novel water cooling 
f system for the huge 
"] vanes used to deflect 
; and control the direc- 
é si neiiieili tii tion of the tunnel’s 
j air stream. The 
: eS See Oe twenty-foot fins have 
Vv pansion unit in a 
5 : a concrete road. hollow centers 


through which a con- 
stant stream of 
cooled water will be 
pumped to _ protect 


‘ The close-up at 
Ee right shows the 
nonslip flanges 





' i the metal deflectors 
Flexible Stri ps Seal from the intense heat 
Joints in Concrete of friction created by 


the mile-a-minute 

COMPRESSED between the joints of a gale blowing through 
concrete read, a rubber expansion unit them. The vanes are 
just announced is said to eliminate the | picturedin the photo- 


repair work now required on conven-_ graph at the right in 

tional cement-composition joints. Fill- comparison with two 

; ing the space between concrete sections, University of Wash- 

the rubber joints have flexible lips to ington professors to 

7 prevent them from working upward and show the mammoth 
; projecting above the pavement level. size of the deflectors Giant deflectors in a new wind tunnel for testing airplane design 


“Streoemline trains’’ flank the 


entrance of th ; eating place “ : i Old Sleeping Cars Make 
a= Novel Restaurant 


| COATED with gleaming aluminum 
| i paint, two old sleeping cars placed 
“4 ; parallel to each other and joined by an 
pede arched building, form a novel restau- 
b rant in St. Paul, Minn. The forward 
; ends of the cars were remodeled to 
resemble the noses of streamline 
trains. At the left, workmen are seen 
~ putting the finishing touches on the 
novel “diner.” 









INFLATED rubber rafts towed by a motor launch were used in recent 


Troo ps Ferried Across River German military maneuvers to ferry troops across a broad body of 
. water. The novel transportation system is adapted to moving soldiers 
by String of Rubber Rafts across lakes and rivers too wide to be spanned by pontoon bridges. 







Germon infantrymen being transported across a wide body of water in inflated rubber rafts towed by a motor launch during recent maneuvers 
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Truck Lubricates Trolley Wires 


OVERHEAD trolley wires are lubricated to cut down wear by 
a special truck just placed in service in England. Aluminum 
containers at the ends of poles extending upward from the 
truck top feed a lubricant to revolving wheels that transfer 
it evenly to the wire surface. 











































Containers on poles feed eplltts 


lubricant to wheels that 
spread it onto the wires 
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Handmade Wind Wafts Tiny Yachts 


MINIATURE-SAILBOAT enthusiasts in California do not wait 
for favorable sailing winds. As pictured above, they create 
their own breeze by waving fans, and wade across the pool 
to blow their craft to the finish line on the other side. 
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. Speedboat Has 
«wt Pointed Stern 


A STREAMLINE stern is ‘3 
an unusual feature of a 
new speedboat built for Sir 
Malcolm Campbeil, famous 
onglish automobile speed- 
ster, who is now attempt- 
ing to set a record for 
power boats on the waters 
of Loch Lomond, Scotland. 
The torpedo-shaped stern 
of his craft is expected to 


\ \f yr . ‘ have a stabilizing effect 
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i 
by its action on the air as 4 
eee aoe Seaplane at rest on the water, with the wing tips lowered to form pontoons. the boat races over the a 
, When the craft is in the air, they are sprung back into place as illustrated at left water at high speed 
‘ ° ° 
Plane s WingTip 
Forms Pontoon 
WING TIPS and pontoons § 
are combined in one hinged y 
unit on a new seaplane i 
that recently made the first F 
transcontinental flight ever | 
accomplished by a flying ; 
boat. When landing or tak- % 


ing off from the water, the 
wing tip is lowered and 
supported by metal struts 
to act as an outrigger pon- 
toon. In flight, the pontoon 
flattens out to form part of 
the wing. 





pyre S x 





Sir Malcolm Campbell's new speedboat on Loch Lomond, Scotland. Note the odd, streamline stern 
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Radio Device Charts Plane's Flight 


RECENTLY tried out for the first proper course and provides an accur- 















































- time under practical flying conditions ate, continuous indication of this prog- 
he by a transcontinental air line, a new _ ress, according to the inventor of the 
cr indicating device enables a dis- device, Dr. Samuel Spitz of Burbank, 
patcher in an airport office to keep Calif. If current tests prove successful, 
track of the location of a transport’ the device may find widespread use in 
plane at every moment of its journey. commercial aviation. 
Aboard the plane a port- 
able radio transmitter 
sends out special signals 
at regular intervals. Picked 
up at the ground station, 
these signals automatically 
control the movement of 
an illuminated spot, repre- 
senting the plane, across 
a circular air-line map. 
The telltale light shows 
whether the pilot is on his 
Topsy-Turvy Seesaw Is 
| New Amusement Thriller 
A NEW thriller for amusement parks has 
j been designed by a Russian inventor. Strap- 
ped in a seat at the end of a counterweighted 
steel arm, the solitary passenger is repeat- 
% edly swung in a giant semicircle with head ’ A spot of light traces a plane's course on the cir- 
; and feet alternately uppermost. PRN ie re PP tt j cular map. Left, pilot installing transmitting unit 
3 
L 








Small Trailer Carries 
Complete Repair Shop 


TOWED wherever it is needed, a compact trailer of German 
design unfolds into a complete workshop for repairing auto- 
mobiles, marine motors, and other machinery. The equipment 
provides an oxy-acetylene welding outfit, a drill press, grinder, 
and buffing wheel driven by a rear wheel of the tow car. 





Cas eee 


Odd “Upside-Down” Pillar Tested 


WHILE workmen piled sandbags upon a platform supported 
by an architectural pillar of new shape, in a testing lot at 
Wauwatosa, Wis., engineers looked on to see whether the 
column would collapse. When the weight upon it reached 
twenty tons without even producing a crack, they pronounced 


OOF Bae 


Seka aa 










s —: a 
we . : — it safe. The new “upside-down” pillar, tapering contrariwise 
|, ' oe a. to the usual direction, was designed by Frank Lloyd Wright, 
Twenty tons of sandbags failed to crack this inverted-taper column noted American architect, for use in an industrial building. 
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The French scientists, 
Capt. Eric de Bisschop 
and Joseph Tatibouet 
just before departing 
on the long trip that 
may reveal the origin 
of the Hawaiian F eople 





The two adventurers at 
work building the cata 
maran. Constructed of 
heavy lumber t 5 
designed to withstand 
accidental groundings 
on uncharted reefs 


Scientists 
Cross Pacific 
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PRIMITIVE CANOE 
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Sails set, the canoe leaves Hawaii on its journey that will lead half way around the world 


S 
S 


fpr" ORTY-SIX days and 2,760 miles out from 
their starting point at Honolulu, as this is 
written, two French scientists have just 
made port at the Horn Islands of the mid- 
Pacific in one of the strangest craft afloat. As 
accurate a copy as modern artisans can make, 
their boat is patterned after native Hawaiian 
craft of 1,000 years ago. By sailing it halfway 
around the world, under the sponsorship of the 
French Geographic Society, they hope to obtain 
evidence that may help to solve a baffling mystery 
of human migration. 

Some time in remote history—perhaps in the 
first or second century—tall, brown-skinned men 
and women beached such craft on the shores of 
Hawaii and other Pacific islands and settled 
there. Their straight black hair and almost- 
Fiuropean features distinguished them from negro 
and yellow races. Where did they come from? 

Known to have been skilled at navigation, these 
Polynesians, as they and their descendants are 
called, must nevertheless have been largely at the 
mercy of the elements at sea. Therefore the two 
Frenchmen, Capt. Eric de Bisschop and Joseph 
Tatibouet, contest the opinion of many authorities 
that the original home of the Polynesians was in 
Asia, and that they migrated in double canoes by 
way of the Malay archipelago to Samoa and 
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Hawaii. Prevailing east-to-west winds this,” the adven- 
and ocean currents make such a voyage _ turers declared as 
inconceivable in the frail craft they had they started out, 
it their disposal, the French scientists “then perhaps the 
maintain, holding instead 
came from Central and South America tremendous east- 


with the aid of favoring trade winds. ward journeys 

Seeking to trace the Polynesians’ may be true.” So 
migration and the spread of their cul- far, they have 
ture through ancient relics, the scien- averaged sixty 
tists passed two perilous years sailing miles a day, and 
among the islands of the Japanese Man-_ other _ scientists 


late group and thence to Hawaii. The’ seeking light on 
journey ended in disaster when their’ the long-standing 


small craft was wrecked upon the al- riddle of the Poly- 
most-unexplored shore of a Hawaiian  nesians will watch 
island. Rescued at the point of starva- their further 
tion, the seafarers devised a new ven-_ progress eagerly. 


ture to demonstrate 
more dramatically the 
route that the mysteri- 
tus brown race may 
have taken. 

Mainly with their 
own hands, the two men 
spent a year building 
their present vessel, the 
Kamiloa, a thirty-five- 
foot double canoe like 
the ones that the Poly- 
nesians used. When it 
was completed, its two 
sloping masts carried 
primitive sails made of 
matting. Exceptionally 
heavy timbers braced 
the craft against the 
strain of grounding on 
an uncharted reef. Then 
the scientists set forth 
in an attempt to sail 
home to France! 

From the Horn Is- 
lands, their first ob- 
jective, they plan to 
continue by one of two 
alternate routes—east- 
ward through the Pan- 
ama Canal, or west- 
ward by way of the 
Cape of Good Hope. “If 
we can make headway 
against wind and cur- 
rents in such a craft as 
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Patterned after boats used by Pacific islanders centuries ago, the two- 
masted canoe consists of twin hulls, joined together with stout timbers 


Adventurers Brave Ocean 






Trip in a Crude Boat to 
Test Theories of Ancient 


Migrations of Polynesians 






































that they ancient tales of 
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Route taken by the scientist-sailors. So far, they have traveled 2,760 miles in their odd craft 

















































Perfect eyes are an important factor 
in efficient reading. Below, a child 
being tested with the ophthalmograph, 
an instrument that records the move- 
ments made by the eyeballs in reading 


JOHN E. LODGE 


OW efficiently do you 
read? Using a new 
eye camera, optical 
experts and educa- 

tors can quickly test your 

ability. If faults are revealed, 

a companion device will train 

your eyes to read correctly 

First of their kind that are 

portable and inexpensive, the 

instruments are expected to 
benefit countless persons un- 
knowingly handicapped by 
defective reacing habits. 

Only one person out of 
four reads efficiently, judg 
ing by the time he takes to 
scan a page and grasp the Samples of the cards used in the new tests. The text 
ideas it contains, according matter is adapted to subjects of various ages 
to the Southbridge, Mass., 


into the American home have increased profit. 
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optical firm that has developed the de- typewriter and other business machines 
vices. Tests of 3,000 subjects show that have made it necessary for workers in 
the reading ability of the average many offices to read 500 percent more 
American just measures up to that of than in the past. College students are 
a normal sixth-grade schoolboy. What reading five times more, and public- 
makes this a startling indictment is school pupils fifteen times more, than 
the fact that today we are devouring at the turn of the century. Never be- 
an enormous and ever-increasing mass fore was it so important to learn to 
of printed material. Periodicals going read correctly, for both pleasure and 


170 percent in volume since 1900. The Why some readers are better than 





others has been discovered through photo- 
graphic tests. Normal eyes move along a 
printed line in a series of swift jerks, 
pausing at intervals to focus on a word 
or group of words. If you are an efficient 
reader, your eyes may halt eight times in 
reading a ten-word sentence. Those of an 
inefficient reader may pause aS Many as 
fifteen times—-and even retrace their path 
from time to time, to pick up something 
they have missed, instead of sweeping 
steadily ahead. This was the essence of 
information gathered with expensive and 
bulky laboratory apparatus, in some cases 
costing as much as $4,000 to assemble. 

The compact new eye camera, designed 
on the same principles and called an oph- 
thalmograph, tells you which class you be- 
long to in less than five minutes’ time. It 
weighs but thirty-five pounds. Making 
from fifty to seventy-five eye tests upon 
a 100-foot strip of standard motion pic- 
ture film, at a cost of only five to fifteen 
cents apiece, it shows exactly how your 
eyes behave when you are reacing. 

For a test, the subject gazes into the 
machine at a printed card bearing a 
paragraph of text. While he reads it, 
beams of light are projected at his eye- 
balls and reflected from th@m upon a 
moving strip of photograpt film. The 
result is a permanent record of the 
movements of both eyes—a pair of zig- 

, zag lines resembling a doubie stairway 


ea Each horizontal line corresponds to 
—- \ 


sideward shift of the eye: each vertical 
line, to a pause. Thus the num- 
ber of pauses in reading a given 
line can be immediately deter- 
mined, and any backward move- 
ments detected as well, while the 
length of time it took to read the 
printed card is shown at once by 
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Film records made in 

two tests. Each zig- 

zag line represents 

, an the path of one eye. 

) The horizontal lines 

mark sideward move- 

ments, the vertical 

lines pauses. Note 

| the regularity of 

the pattern made by 

NEFFICIEN the efficient reader 
READER 
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neasuring the length of the record from 
top to bottom. To make sure the sub- 
ject really reads the text instead of 
nerely skipping over it, he is also giv- 
en a ten-question quiz on its contents. 

Tests with the eye camera confirm 
the idea that it pays to be able to read 
efficiently. In one group of office work- 
ers, the poorest-paid stenographer 
ould read 273 words a minute; the 
est-paid stenographer, 461 words a 
ninute; and the office chief, 600 words 
. minute. Intelligent students who fail 
consistently in their studies have often 
turned out to be laboring under the 
handicap of poor reading abilty. 

This can be cured, trials show. The 
levice developed for the 
purpose, called a metrono- 
cope, trains the eyes by 
orcing them to read cor- 
rectly. Across a horizon- 
tal viewing slot in a box- 
ke cabinet placed before 


Know How to Read ? 


...NEW TESTS HELP TO CORRECT BAD HABITS 4 


the machine may be 
speeded up. Installed 
in a number of schools 
and colleges, the de- 
vice has helped many 
backward students to 
improve their reading 
ability and their 
marks. Even seventy- 
year-old adults have 
responded successful- 
ly to eye training with 
the device. Two mod- 
els of the metrono- 
scope have been de- 
veloped—a small one 
for individual use, 


Test Your Reading Ability 


Read the 100-word paragraph printed below at your normal 
speed while a friend times you with a watch. 





‘ LAMPS 
; ILLUMINATE 


EYES 


EASEL HOLDS 
READING CHART 





MOTION-PICTURE 


FILM 
~SPIRAL SPRING IN C MN 
SERVES ASC NTER BALANCE 


How the ophthalmograph works. 
Lights reflected by the eye- 
balls trace lines on the film 
to show movements of the eyes 


Then turn to 


and a large one that a 


he subject, an electric 
page I19. 

otor draws a wide pa- whole class or group can 
er strip, resembling an { man who weighs 200 pounds on the street use at once, 

wares Ia ver-ni: . e . . ° ‘*‘Res j in mn. for 
erg piayel rear ison weighs only 199.8 pounds at the top of the Empire peta nee noe a 
ind bearing printed text. . oy eee - m4.:. : the general public, equipper 
S| é State building in New York City. This is the odd es — ee 
Three-shutters open and “er that : f with the new instruments, 
skin: tes Sees. Pons SO tes conclusion that may be drawn from a twa ay are springing up all over 
right along the slot, ex- series of tests recently made 1,285-foot the United States— in Chi- 
posing one-third of a building by three scientists representing the cago, Ill., Oswego, N. Y., 
printed line at a time. The American Geophysical Union, the United States Brownwood, Texas, and 


subject’s eyes are thus 
bliged to keep pace. They 
annot turn backward for 
1 second look, for the 
shutters obliterate the 
words as fast as new text 
comes into view. As the 
subject’s proficiency grows, 


vari 
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Coast and Geodetic Survey, and Lehigh Univer- at New York University 
sity. Using precision instruments designed by a 
Dutch scientist, the experimenters made twenty 
observations in a freight elevator in a new at- 
tempt to determine how much the force of gravity 
es with height above ground. 


in New York City, to men- 
tion a few. Bankers, en- 
gineers, doctors, office 
workers, and housewives 
come in regulariy to learn 
how to read efficiently. Re- 
cently, the chairman of the 
board of directors of one 
of America’s largest cor- 
porations appeared for a reading test, 
explaining that he was continually em- 
barrassed at having to take twice as 
long as his colleagues to read financial 
and business reports. <A_ series of 
“treatments” with the metronoscope 
more than doubled his reading speed. 
Thousands of tests with the new de- 
vices are revealing queer and fascinat- 
ing facts about reading. Most people 
read the left side of a line more care- 
fully than the right, and this is why 
proofreaders overlook more errors at 
the end of a printed line than at the 
beginning. ‘Lip movers” are handi- 
capped because they can read only as 
fast as they can talk. An average sixth- 
grade pupil can read 200 words a min- 
ute, a high-school student 295 words, 
and a college man 325 words. Experts 
believe that an abnormally large ‘‘mac- 
ular area,” the region of greatest sen- 
sitivity in (Continued on pave 119) 


A companion machine, the metronoscope, 
which corrects bad reading habits. The 
boxes contain additional printed rolls 
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Cooker Bakes Waffle 
Around a Sausage 


WAFFLES are baked around sausages 
in a new electric cooker. After a 
sausage is placed in an open mold, the 
latter is closed, and batter is poured in 
to be baked around the meat. At the same 
time, the sausage is cooked thoroughly. 






Sausage waffle 
cooker in use. 
Batter is being 
poured into one 
of the molds, to 
incase a sausage 


Tractor-Wheel Lugs 
Are Retractable 


RETRACTABLE lugs for tractor wheels 
have recently been invented by a Wis- 
consin farmer so that cultivating ma- 
chines can operate efficiently and eco- 
nomically under any conditions of load 
or running surface. The spiked lugs 
are pivoted at the edge of a circular 
metal plate inside the tractor wheel 
Turning the inner plate with a crank 
projects the lugs out through slots in 
the wheel surface, as pictured below, 
or draws them in, as indicated in the 
photograph at the right 


= 
Tractor with its wheel ’ 
lugs extended. Turning ; fs 
a crank, as shown, re ' 
tracts the lugs to the 
illustrated 


n view * upper right 


position 


Trailer Trains Cruise 


STREAMLINE trailer units, coupled like 
a train of railroad cars to a driving cab 
powered by a gasoline engine, transport 
visitors around the extensive grounds 
of the International Exposition in Paris, 
France. Fach four-wheeled car carries 


















oe: ae 


ook a 


Paris Fair Grounds 


six persons, and the automotive train 
can be adapted to the number of pass- 
engers desiring to ride, merely by 
hitching on additional sections. In the 
photograph above, three trailers are 
shown coupled to the power unit. 


Plane Passengers Get 
Telephone Service 


TRAVELERS on a western air line can 
now telephone to any part of the 
country, or even abroad, while their 
plane is in flight. When a hand-set 
phone is plugged into an outlet near 
the seat, a passenger talks by short- 
wave radio to a ground station, from 
which the call is relayed to a near-by 
telephone exchange and connected to 
the regular telephone system. 


A plane rider receiving a telephone for a call 
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Sand-blast Process Is Dustless 


SAND-BLAST cleaning of buildings and metal cast- 
ings is freed from the usual dust hazard by a new 
process that sprays water with the sand. No dust is 
raised, it is said, and the canvas cover employed for 
dry blasting is not needed to protect workers and 
passers-by. 





Boxing Cats Stage Odd Prize Fight 


TRAINED to spar and feint like prize fighters, a pair of boxing 























i ats entertains patrons at a New York night club. The feline ‘‘leath- 
i r pushers” wear gloves on their paws and carry out their act in a 
ie miniature, roped ring. Their trainer, Arthur A. Nelson, serves as 
train : | referee for the novel matches. Water sprayed with the sand lays dust created by blasting work 
pass- | ° 
pby ol Saliva Is Tested as Cause of Tooth Decay 
— TESTING Saliva for its 
effect on tooth enamel, 
a device perfected by 
scientists at Northwest- 
et ern University is part 
of a program to prevent 
tooth decay. A sample 
of the subject’s saliva 
can is sealed in a tube con- 
the taining powdered hu- 
their man tooth enamel, and 
i-set rotated for four hours 
moar ; in a water bath at body 
ort- ; temperature. If a meas- 
sabes ‘ urable amount of enamel 
id % is dissolved, it indicates > 
1 to i that the patient’s mouth 
condition favors tooth ‘4 
decay, and treatment is é 
: . prescribed to remedy it. Device for testing effect of a person's saliva on tooth enamel 
Electric Hairbrush 
Uses House Current ert ee | Stee! Grille 
PLUGGED into any light socket, an Is Floor of 
lectric hairbrush recently invented is 7 
designed to aid in maintaining a healthy New Bridge 
scalp. Growth and beauty of the hair 
ire stimulated, it is claimed, by the A HONEYCOMB 
nereased circulation of blood in the grille of metal 
calp that the brush induces. In addi- strips forms. the 
ion, the device is held to be effective in flooring of a bridge 
elieving headaches by relaxing the nearing completion 
lerves. in Brooklyn, N.Y. 
The new leck is 
~ said to be lighter 
Engine Burns Two Fuels and easier to install 
RUNNING on either gasoline or heavy than concrete, and 
fuel oil, an airplane engine recently to be practically 
lemonstrated in Europe is said to save skidproof Snow 
thirty percent in fuel costs over con- sifts through the 
ventional types. The heavy oil is not openings, thus elim- 
burned on the Diesel principle, but runs inating the task of 
through a miniature “cracking” plant clearing the road- 
eult that breaks it down into volatile form. A section of skidproof steel roadway being fastened to bridge floor Way in winter. 
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Bike Breezes 





DIVING is taught 
with the aid of an 


odd rigging just 
devised Standing 
on the end of a 
spring boar the 
diving novice 


grasps atriangular 
handle. Ropes lead 
from the handle to 


the end of a long 
pole which is held 
by n instructor 
standing on the rim 
of the swimming 
pool. With a down 
ward sweep, the 


teacher pulls his 
pupil head first 
into the water in 
correct iving po 
sition, asillustrated 
in the picture at 
the right 





Watch Tells the Date 


A CALENDAR that shows the day of the 
week for any date from 1929 through 
1951 is built into the back of a new, in- 
expensive pocket watch. A table of num- 
bers arranged like a conventional 
monthly calendar is adjusted for the 


month desired by a revolving rim. 


10 


~ 


Camera “Fingerprints 


LOST or stolen 
diamonds are easi- 
ly identified if they 
previously have 
been “fingerprint- 
ed” by a novel pho- 
tographic process 
recently perfected. 
Light rays are di- 
rected through a 
gem and fall on the 
camera film in a 
characteristic pat- 
tern. Because dia- 
monds are cut in 
different ways, and 
each has individual 
flaws or defects, 
the “light print’ 
of each stone is 
said to form a pos- 
itive and infallible 
proof of itsidentity. 


uP iid rd ait 





Instructor using pole and ropes to teach correct diving position 


; 





Along With Sail and Propeller 


PREVAILING winds are harnessed by 
a French cyclist who has fitted his 
bicycle with a sail. Mounted behind 
the saddle, the canvas opens out like 
a clamshell to take advantage of a fol- 
lowing breeze. For traveling against 
the wind, an odd four-bladed propeller, 
extending in front of the handlebars 
and geared to the sprocket wheel, sup- 
plements the conventional chain drive. 


Electric Toothbrush 
Also Massages Gums 





A motor in the handle vibrates the brush 


AN ELECTRIC toothbrush has just been 
marketed for home use. When plugged 
into an outlet, a motor in the handle of 
the unit vibrates a small circular brush 
which can be used for massaging the 
gums as well as for cleaning the teeth. 
Interchangeable brushes on extension 
arms of different colors permit use of 
the device by all members of a family. 


Radioactive Gas Tests Masks 


LEAKS in gas masks are revealed by 
minute quantities of a radioactive gas 
mixed with the vapors used in tests. If 
only a few molecules get into the mask, 
they are readily detected by electrical 
devices. 


“ Identify Diamonds 







a 


Apparatus used in identifying diamonds by individual light patterns 
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Umpire's Mask Has 
Built-In Microphone 


TO MAKE an umpire’s de- 


cisions audible to 


baseball 


ans throughout a large sta- 


lium, a_ recently 


invented 


umpire’s mask, shown above, 
s equipped with a built-in 
nicrophone. A trailing wire 
onnects the pick-up to a 


sublic-address system 
everal loudspeakers. 


Fire-Box Siren 
Helps Prevent 
False Alarms 


MOUNTED on a fire- 
ilarm box, a shrill 
iren discourages the 
turning in of false 
ilarms. When the 
switch is thrown to 
notify headquarters 

a fire, the siren 
sets up a deafening 
vail that instantly 
lraws the attention 
of passers-by to the 
person setting off 
the alarm so he may 
be identified if the 
ilarm is false. 


New Popular Science Movie Truck Goes to Sea “xposure date, 
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Passengers oper- 
ate the controls 
of make-believe 
planes to “take 


off" and "land" 


Captive Planes Give New Thrill Ride 


AMONG the latest amusement devices is an airplane mer- 
ry-go-round which provides fun seekers with many of the 
thrills of actual flight. Diminutive ships, modeled after low- 
wing monoplanes, are mounted at the end of long metal 
struts and whirl around a central axis. By manipulating the 
controls, the rider is said to be able to take off or land his 
own individual plane at will. 










Lacquer Protects New Stamps 


TO END the nuisance of stuck-together 
stamps, new English postal stickers 
will be provided with a coating of lac- 
quer to protect the gummed surface. 
Although the coating will dissolve with 
ordinary moistening, it will prevent the 
gum from sticking in damp weather. 


Dustproof Album Holds 
Miniature Negatives 


NEGATIVES from miniature cameras 
are easily located when stored in a new 
loose-leaf file. A complete roll of thirty- 
six negatives can be slipped between 
the transparent, moisture-and-dust- 
proof envelopes which form each page. 
A weighted cover holds the file contents 





When an alarm is turned in, the siren on top of the box sounds flat, and paper inserts are provided on 





sf 


The new sound truck making its first “on-location” trip by steamer five miles an hour. 


each of the forty pages for recording 
When the book’s ca- 
negatives is reached, 
HOISTED to the 2dditional pages may be inserted. 

deck of an ocean 

liner, a new sound 

truck just com- 

pleted for the pro- How miniature- 
ducers of ‘POP- camera nega- 
ULAR SCIENCE of _ tives are filed 
the Screen” made a 
its initial trip by the novel album 
sea. The film lab- 

oratory on wheels 
has a_ built-in 
darkroom, a five- 
passenger cab, 
and a 300-ampere 
generator for op- 
erating its light- 
ing equipment. 
The new truck 
has seven for- 
ward speeds and 
can travel sixty- 
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As | switched off the electricity, 
a nurse held a telephone receiv- 
er to the "deaf" soldier's ear. 
Through it came the voice of his 
fiancée, in Chicago. Sweetheart, 
| can hear you!" he fairly shouted 





Drawings by 
B G SEIELSTAD 


N A California jail, a few months ago, 
a woman awaiting sentence for mur- 
der determined to die by will power 

to commit suicide with thoughts in- 


stead of bullets. Gradually she lost 

consciousness. Her arms and legs ap- bd 

peared paralyzed. For 110 hours, she 

lay in apparent coma before she was >, ( { ‘@ 
revived. It was a dramatic exhibition 


of the power of mind over body. 
Turn through the pages of almost 


any physician’s case book and you will ® 5 
find astonishing instances of the part Et 
psychology plays in illmess and in ; 
health. Every one is familiar with the . % 
way shame makes us blush, fear , 


blanches our skin, anxiety turns our ; 
mouths as dry as cotton batting. But 


some people react physically to pro- ; 
found emotional disturbances—worry, i 
love tangles, the shock of a sudden Ul e eC O Y " 





ratpnbetedy bishi 





fright or tragedy—in ways almost be- 


yond belief e 
Cases of paralysis, sudden blindness, 
curious skin diseases, goiter (enlarge ro UQ e in 


ment of the thyroid gland at the fron 
of the neck), and a whole variety of 
physical disabilities have been traced 


directly to mental upsets. The death of were a telephone ‘‘central’’ and one or unconscious, the doctors found to their 3 
his wife in an accident so preyed upon another circuit, linking the mind with amazement that his joints were per- 
one man’s mind that his eyesight sud- some part of the body, should break  fectly limber! Then they knew that the 

denly failed him. There was nothing down. Then the affected part is “out of | case was one for the psychiatrist and 
wrong with his eyes, because he re- order” until repairs have been made. not for the surgeon. 

ported himself cured, eighteen months Not long ago, for example, physicians Cures for ailments such as these rank : 
later, after a happy marriage with his prepared to operate upon a man who among the strangest and most unortho- 3 
nurse. Likewise, psychiatrists, the was so badly crippled that he could not dox in medicine. Each case is an in- 
specialists who deal with mental dis- bend his arms. Apparently he was_ dividual problem to tax a psychiatrist’s 
orders, meet people with physically per- suffering from arthritis, an inflamma- ingenuity. Sometimes a simple artifice 

fect ears who cannot hear, and people tion of the joints. He was placed upon’ will break the spell that makes the 

with sound and healthy muscles who the operating table, and ether was ad- patient’s body the slave of his mental 


cannot walk. It is as though the brain’ ministered to him. As soon as he was ills. Not infrequently, doctors and 
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nurses must become actors in a drama 
prepared especially for the patient’s 
benefit, with a ‘stage setting”’ arranged 
ind dialogue rehearsed as carefully as 
for a Hollywood production. 

All that it took to cure one patient 
vas a Sleight-of-hand trick. A middle- 
iged woman decided that she had swal- 
lowed a fishbone and was choking to 
leath. For a week she gagged and 
urned blue in the face. A _ throat 
pecialist who examined her and found 
othing in her throat was promptly dis- 
1issed. Then I was called. I realized 
that the hysterical woman’s symptoms 
were imaginary, but her condition was 
serious. A fishbone simply had to be 
removed! ‘‘Palming”’ one like a magi- 
ian, I slipped my fingers into the back 
ff her throat. Then, with a sudden 
yank, I pulled out my hand and held 
the fishbone before her excited eyes. “I 
knew it!’ she exclaimed triumphantly, 
and her husband was properly sympa- 
thetic. The gagging stopped at once. I 
eased my conscience, several weeks 
later, by letting the husband in on the 
secret. 

Some sudden jolt, some overpowering 
emotion, will often achieve a cure in 
this strange realm of medicine. In fires 
ind disasters, patients who have thought 
themselves paralyzed have run for their 
lives. I have heard of a case in which a 

tim of ‘“‘mind-induced” paralysis was 
vheeled to an ocean beach and left 
there, as though by accident while the 
tide rolled in. When the water reached 
her chair, she fled in terror, not realiz- 
ng that she had used her legs until she 
1ad reached the safety of higher ground. 

may have been a harrowing cure, 
but it worked. 

Dr. Abraham Myerson, of Boston, 
Mass., one of the country’s leading 
specialists, used another method to 
ure a football player with paralyzed 
gs. Downed by a vicious tackle, the 
ithlete had lain in bed for weeks with 
an injured spine--his legs numb and 
useless. All traces of injury had healed, 
but his legs were still paralyzed, when 
he was helped into the specialist’s office. 


l¢€ 


When the water reached the chair, 
the "paralyzed"’ woman fled in 
terror, and did not stop until 
she had reached higher ground 


A careful examina- 
tion showed that his 
leg muscles were in 
perfect condition. 
Nothing prevented 
him from using them 
but a mental quirk, 
brought on by his 
accident. He would 
walk out of the office 
that very day, Dr. 
Myerson assured 
him. Attaching elec- 
trodes to the player's 
legs, the specialist 
shot an electric cur- 
rent through them. 
The muscles con- 
tracted violently, as 
normal muscles do, 
and the legs kicked 
forward. After a 
dozen trials, the pa- 
tient was told to try 
to help the electricity contract the 
muscles. As he complied, Dr. Myerson 
secretly switched off the current. The 
player’s legs continued to kick rhyth- 


"Palming" a fish- 
bone, | pretended 
to pull it from the 
woman's throat 


BY REMOVING THE MENTAL 
QUIRKS THAT CAUSE MANY 
PHYSICAL ILLS, MODERN 
PSYCHIATRISTS CAN BRING 
HEARING TO THE DEAF, 


SIGHT TO THE BLIND, AND 
RELIEF TO THE AFFLICTED 


By 
FREDERIC DAMRAU 
M. D. 
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mically. Suddenly, he realized that he 
was moving them himself. He stood up 
and walked, completely cured. 
Anesthetics sometimes are used to 
“disconnect” the body temporarily from 
the mind, in treating cases of this sort. 
One of the strangest cures bv this meth- 
od that I know of occurred in Bosten 
under the same specialist’s direction. 
A well-known university 
began to have trouble swallowing. 
Several throat experts examined him 
and found nothing amiss. By the time 


professor 


he came to Dr. Myerson’s office, how- 
ever, he could take liquids only with 
difficulty and could not swallow solid 
food at all. Two treatments cured him 
In the first, he was told that would 
be given a mild anesthetic, and would 
be able to drink liquids without the 
least difficulty when he awoke. Nitrous 


oxide, the gas used in dentist's offices, 
was administered. Just as he was on 
the point of recovering cons 
a glass of milk was held to his lips and 
he was ordered sharply to drink. He 
awoke drinking milk freely, and could 
swallow liquids naturally thereafter. 
Three days later, the experiment was 
repeated. This time he was told that he 
would be able to eat solid food upon 
awakening. He recovered consciousness 
With part of a sandwich eaten, and his 
trouble entirely gone. The case ended 
with the doctor, his assistant, and the 
patient marching out together to a 
restaurant and ordering a hearty meal 
for all! 

One: of the most dramatic cures of 
my experience took place during the 
World War in the Army hospital at Fox 
Hills, N. Y., where I was stationed at 
the time. The patient was a soldier who 
had suddenly gone stone-deaf after two 
days in a dugout under constant and 
terrific bombardment. Examining him 
and listening to his story, we were con- 
vinced that his hearing organs were 
still sound. We believed his mind had 
made him deaf so that he would no 
longer hear the explosions of the shells, 
and we determined to try mental heal- 
ing. We wrote him a message, inform- 
ing him that we were going to cure his 
deafness with electricity. What we 
didn’t tell him was that electricity 
could not cure him—or anything else 
but faith that (Continued on pave 125) 


iousness, 
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acai Forest 


FOR A WORLD'S FAIR 


N WHAT is called the greatest trans- 


planting operation ever undertaken, 
thousands of full-grown trees from 


all parts of the United States are 


being moved on trucks, railroad flat 
cars, and seagoing barges to beautify 
the site of the World’s Fair scheduled 
to open in New York City in 1939. 
Following detailed charts and speci- 
fications drawn up by fair officials, tree 
scouts are combing the country as far 
west as the State of Washington for 
perfect specimens. Trees weighing 
twenty-five tons and standing sixty 
feet high are carefully dug up and 
shipped on special tree trucks, their 
roots protected in huge nine-foot clumps 
of earth wrapped in burlap. Trans- 
portation routes are carefully checked 
beforehand to insure the safe passage 
of trees through un- 
derpasses and narrow 
streets. To avoid traf % 
fic, the trucks move 


into New Yorkatdawn / 


At the fair site, 
powerful winches low- 
r the trees into wait- 
ing excavations, while 
workmen attach 
Ssteadying guy wires 
and dig saucerlike de- 
pressions around the / 
trunks to hold reser- 
voirs of water. Among 


the forest f 10,000 cm 
trees that willbe trans- = 
planted by the end of = 


1938 are specimens of 
A page from the 
book of specifi- 
cations which 
guided scouts in 
ergreens. selecting trees 


oak, elm, sycamore, 
Norway maple, dog- 
wood, and various ev- 


14 


Lowered into a waiting pit like a flower 
being potted, this specimen is ready to 
have the burlap cover removed from the 
huge ball of earth around its roots. The 
man in the tree is attaching the guy wires 


Transplanted trees at the site of 
the 1939 New York World's Fair. A 
new arrival is being eased off the 
special truck that brought it, into 
the place assigned it in the plans 


FIRST TREES i ve 


woel FAIR 


1939 
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After the roots 
have been cov- 
ered, a saucerlike 
depression is dug 
around the trunk 
and filled with 
water, as shown 
at the left. In the 
photograph be- 
low, one of the 
first of the trees 
is seen on its way 
to its newlocation 
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the machine is in operation, and the 


expected to save much heavy labor. The new beam-planing machine in use 





Electric “Ear” Spots Sour Notes 


PLUGGED into any light socket, a new pitch-testing 
vice helps singers train their voices and enables musi- 
ins of broadcasting studios to tune their instruments 
y eye.” First sounding any musical tone called for, the 

itfit then “‘listens’”’ to a note sung or played back into 
ind offers visible evidence if the note is sharp or flat, 
means of “sound pictures” of wavy luminous lines 
duced by a cathode-ray oscillograph. 




























A singer testing the 
pitch of her voice 
by observing waves 
on the cathode-ray 
screen of the device 





‘fie sine Cyclist Dives Through Flaming House 


onecanes gy RACING up a ramp and hurtling at high speed through a flaming 
tuning torks that building, a dare-devil motor cyclist was caught by the camera 
emit tones for com- , : y lela. kateb 
arison of pitch in the unusual photographic shot reproduced above. The thrilling 
P feat was performed at a race track near Chingford, England. 


Portable Machine 
Planes Beams 


FOR PLANING heavy beams, a port- 
ible tool operated directly from the 
isual lighting current has been de- 
veloped in Germany. The planing 
lepth may be adjusted easily while 


New Liquid Governs 
Sex of Babies 


A LIQUID that is said to gov- 
ern the sex of babies has been 
perfected by English research 
workers. The compound, which 
enables women to have either a 
boy or a girl as they desire, is 


shavings are freely ejected so that reported to have been over eighty 
- ms > 2rcee »“ffectiv j act >] seta 
they cannot hinder the free move- percent effective in a il tests 





1ent of the operator. The device is on over 100 mothers. 


Novel Truck Follows Bicycle Racers 
To Broadcast News by Radio 


EQUIPPED with powerful short- 
wave radio apparatus, a novel truck 
followed contestants in a recent 
long-distance bicycle race held in 
France, to enable a complete de- 
cription of the event to be 
broadcast throughout the 
ountry. A glass-lined cupo- 
la, placed on top of the ve- 
hicle just back of the driving 
ab, served as an observation 
tower for the announcer who 
lescribed the details of the 
race. Transmitting equip- 
ment in the truck relayed the 
program to a regular broad- 
asting station. 





A radio announcer reporting 
the progress of a race from 
the cupola of the odd truck 
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Portable Beach Tent Folds Like Auto Top 


RESEMBLING a collapsible automobile 


top, a new type of portable beach tent 
can be folded into a compact bundle for 
carrying Fitted with U-shaped ribs 


that provide rigidity to the waterproof 





Penguin Is Radio Actor 


As A novelty feature in a recent ra- 
dio broadcast from Catalina Island, the 
sounds uttered by various rare animals 
were sent out over the air. In the pho- 
tograph above, Oscar, a tropical pen- 
guin is seen making his radio debut 





~ 


As car posses first officer, 
he radios report to second 


stationed down the highway 
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canvas covering, the miniature cabana 
need only be pulled open and placed on 
sand. An extension 
ported by three short poles, provides 
additional shade. 


Invalid 


Police Employ Novel Speed Trap 


MINIATURE two-way radio stations aid Kansas City, Mo., po- 
lice in checking the speed of automobiles traveling the main 
boulevards and highways. Working in pairs and equipped with 
combination short-wave transmitting and receiving sets, two 
officers conceal themselves along the roadside 770 feet apart. 
As a speeding car passes, the first officer reports by radio to 
the second, who immediately starts a stop watch. If it shows 
that the motorist took less than fourteen seconds to traverse 
the 770 feet, a motor-cycle rider is sent after the speeder. 


Small Welding Machine 
Can Be Moved To Job 


DESIGNED for use in automobile body 
factories, a new portable spot-welding 
machine allows hard-to-get-at welding 
jobs to be completed easily and quickly. 
Swung from the ceiling on a trolley, 
the welder can be moved directly to the 
spot where work is to be done. 





Using the portable welder on a truck body 


Has Complete Bedside Office 


USING ingenious me- 
chanical aids of his own 
invention, Dr. C. B. 
Rowlingson of Los An- 
geles, Calif., for the past 
seventeen years has car- 
ried on his work as sec- 
retary of a medical so- 
ciety from his bed. Un- 
able to walk, Dr. Row- 
lingson has a complete 
office at his bedside. In 
the photograph can be 
seen his telephone, 
mounted on an exten- 
sion arm so that he can 
use it while flat on his 
back. A switch panel 
controls the various de- 


A handy extension arm supports Dr. Rowlingson's telephone vices individually. 


Checking speed with a stop 
watch, second officer dis- 
patches motor-cycle rider 
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Nose of the realistic midget streamliner 
constructed by two California youths as 
crack train of the ‘Frazier Park Railway" 


ITH salvaged junk 

for materials, a 

crude shed for a 
roundhouse, and a valley 
near their homes for a 
right-of-way, two Califor- 
nia boys have built them- 
selves a railroad. After two 
and a half years’ work they 
are putting the finishing 
touches on aseven-ton, forty- 
foot-long streamline train— 
a gasoline-powered locomo- 
tive and two coaches ac- 
commodating twenty pas- 
sengers—-and half a mile of 
track upon which it will run. 
The remarkable enter- 
prise was conceived when 
sixteen-year-old Bud Fife, of Frazier 
Park, and Walt Osborn, of Bakersfield, 
exploring Frazier Mountain, discov- 
ered an abandoned borax mine and a 
treasure trove of rusting dump-truck 
wheels, corroded boiler plate, and half- 
buried rails, which they readily obtained 
permission to salvage. From perilous 
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BUILD 


THEIR OWN 


crumbling tunnels, where a 
cave-in once imprisoned Walt 
for an hour until Bud dug 
him out, the pair dragged 
home the material. With the 
aid of the Bakers- 
field High School 
machine shop, their 
streamline train 
took shape. 

They mounted 
the ten-inch, min- 
ing-car wheels on 
trucks laboriously 
hacksawed from 
the boiler plate. An automo- 
bile-truck chassis made a 
frame for each car, and gal- 
vanized corrugated iron pro- 
vided the sheathing. In the 


The observation coach re- 
ceiving finishing touches 





Boy Railroaders. 


STREAMLINE 


TRAIN 


MINE EQUIPMENT 
FINDS ODD USE 


In this crude  back- 
yard shoo rails and 
other materials sal- 
vaged from old mine 
workings were turned 
into track and rolling 
stock by Bud Fife and 
Walt Osborn, seen at 
the left. The boys have 
spent nearly three 
years at the work, The 
picture below shows 
Fife at the controls of 
the train, which is driv- 
en byagasoline engine 


locomotive they installed a four-cyl- 
inder automobile motor, connected 
through a drive shaft and a universal 
joint to four drive wheels linked by 
endless chains. They designed their 
own air-brake system, with a compres- 
sor operated from the metor’s fan belt. 
The coaches have restaurant-type chairs 
and a six-volt lighting system. 
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Odd Two-Hulled Craft 
Wins World’s Longest 
Motor-Boat Race 








ENTERED in the longest motor-boat 
race in the world, a 320-mile speed run 
between Pavia and Venice, Italy, a 
strange catamaran-type craft called a 
“water sledge’ roared over the water 
at an average pace of more than sixty 
miles an hour to win the contest. An 
air propeller drives the novel speed- 
boat, which resembles a seaplane with- 
out wings and skims the water under 
the control of a driver in a cockpit at 
the extreme stern. 


New Garden 
Tool Removes 
Rose Thorns 







AMATEUR gardeners 
and purchasers of cut 
flowers are spared 
pricked fingers by a 
new tool that separ- 
ates roses from their 
thorns. When the de- 
vice is placed over the 
stem as shown in the 
illustration at right, 
and drawn sharply 
downward, two cir- 
cular blades shear off 
the prickles. Accord- 
ing to the maker, it is 
impossible to cut or 


bruise the stem of the 
This “water sledge’ covered a 320-mile course at an average speed above sixty miles an hour flower. 
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Light “Plug Protects 8 — - seep lia 

. »* ~ 
Worker in Steel Press etERSrarD |r 
TRY 

A NEW ‘ plug” of lightweight magne- Blt * 
sium alloy, inserted between the jaws otf ——— | A microphone picks up inaudible sounds 
a mighty steel press, protects a repair and a buzzer hums in the driver's cab 
man against the danger of the machine C 


being started accidentally while he is 
inside. Plugs formerly used for this pur- 
pose were so heavy and hard to han- 
dle that the safety precaution often was 


ot observed, but the new type removes fle 44 

the temptation to tales br le r Silent Horn 
for Traffic 

Reduces Noise 


SUGGESTING a way to abol- 
ish the nerve-racking honk- 
ing of street traffic, a “silent 
horn” for automobiles, pro- 
duced by a German inventor, 
emits a tone too high-pitched 
for the human ear to hear. 
On another car, a micro- 
phone picks up the inaudible _ The receiving unit, left, mounted on the rear of a truck, 
sound and a gentle, melodious and the tiny horn that emits the high-pitched warning tone 
hum is heard from a loud- 
speaker beside the driver’s ear. If all mentally on motor trucks, for which it 
cars were equipped with this signaling presents a particular advantage, since 
and receiving apparatus, the inventor a truck driver often cannot hear the 
points out, an ordinary horn would be honking of a car right behind him be- 
A worker repciring a steel press. The light- sounded only to warn pedestrians. His cause it is drowned out by the noise of 
weight picg’ guards him against accident idea has already been tested experi- his own machine. 
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This mask protects the ears 
as well as lungs and eyes 






ow the mask is pulled in place over 
the head like an ordinary bathing cap 


Gas Mask Is Made Like Bathing Cap 


SLIPPED over the head like a bathing cap, a new gas mask 
now being manufactured for use by German civilians is said 
to be impervious to all known war gases. The close-fitting 
head cover protects delicate ear membranes against the 
corrosive action of a recently developed “ear’’ gas. 


om Hinged Bathtub Door 
Prevents Accidents 


SET into the side 
of a bathtub, a wat- 
ertight door makes 
it easy to get in or 
out without danger 
of slipping. Hinged 
at the bottom, the 
door serves as a 
ramp when open. 
The device is in- 
tended especially for 
the use of invalids 
and elderly persons, 
who find it difficult 
to step over the edge. 
The tub is pictured 
in use at the left. 






Diego, Calif. 





PROPELLED 


A door in the bathtub drops 


down and forms an exit ramp 
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The streamline sheathing on this locomotive is arranged so working parts are accessible 
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Glass Fence Does 


er jets released when the glass is 4 
pressed down, tiny rubber balls 4 
scrub the inner surfaces of glass- 
ware in a new cleaning device of- 
fered for use in restaurants and 
soda fountains. The rubber pellets 
are charged with emery, the same 
material used to polish glass in 
manufacture. 
said to remove food residue quickly. 











GLEAMING panels of plate glass set between concrete posts 
form a unique fence around the grounds of a home in San 


The transparent fence is said to keep out in- 


truders without interfering with the view. 


Tiny Rubber Pellets \ 
Clean Glassware f | 


by high-pressure wat- 


Self-cleaning, they are 





New Streamline Locomotive 
Resembles Giant Bug 


RESEMBLING a huge grasshopper even to 
earlike side shields, a streamline steam loco- 
motive recently exhibited in Paris, France, is 
said to attain a speed of more than ninety 
miles an hour. Shown at the Saint-Lazare sta- 
tion, the locomotive is scientifically sheathed 
to reduce air resistance without making work- 
ing parts inaccessible. It hauls a train of spe- 
cially built, lightweight, streamline cars. 


Planes Generate Own Static 


INTERFERENCE with  plane-ground _ radio 
communication often is due to static generated 
by the airplane itself, recent tests with a “flying 
laboratory” show. Previously, such interfer- 
ence was blamed on electrical charges in the 
clouds, but engineers now find that discharges 
from the trailing edges of the wings cause the 
trouble. Experiments are under way to find 
means of discharging the self-generated static. 
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Not Block View 


PP PLINY METEOR oy” 
/ 











9 4 dhe. 








Py ‘ A giant aerial camera of the kind used 
in making photographic maps. Multiple 
lenses enable it to record the features 
of a large area with a single exposure 
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CONTOUR MAPPING 
WITH THE CAMERA 


As the vast lake fills 
up behind Boulder Dam, 
photographs are taken 
from the air every time 
the water rises twenty 
feet. When the process 
is completed, experts 
will have a complete 
contour map of the ba- 
sin without doing the 
usual tedious ground 
surveying. The picture 
at the right shows how 
the basin looked at one 
stage of the process 



























Rubber-tired dollies like this carry the delicate cameras to and from the planes 





\ From Miles Above the Earth, Giant 


Snapping Photographs That 


oe J 
Nof the Whole Expanse of 


NCLE SAM is posing for a 
$30,000,000 portrait. Cameras in the sky 
are now busy snapping 2,500,000 pictures 
which will be fitted together by Government 
experts into a vast aerial map of the United 
States. When it is completed, some years 
hence, it will show every village, every 
farmhouse, every tree, in more than 3,000,- 
000 square miles of territory. 

This gigantic project is being carried out 
under the direction of three Government 
agencies, the Soil Conservation Service, the 
Forest Service, and the Agricultural Ad- 
justment Administration. In addition to 
showing the location of roads and streams, 
the finished map will indicate the elevation 
of hills and valleys and will record even the 
type of soil in the fields of different sections. 

No other photographic project in history 
has approached the magnitude and cost of 
the present plan. Field crews will gather 
data on soils and elevations while the flying 
photographers are snapping their thousands 
of pictures from the air. Planes will fly, for 
most of the work, at a uniform altitude of 
14,000 feet. Each time the shutter clicks, 
the photograph will record about one and 
a half square miles and will cost the Gov- 
ernment approximately $6.35. 

Already, high-flying planes are droning 
over the “dust bowl” of the Southwest, map- 
ping nearly 80,000 square miles of Kansas, 
Oklahoma, Texas and Colorado, as one of 
the initial steps in the program. Sections 
of the country where soil erosion and flood 
conditions are worst will be photographed 
first. 

Two innovations in aerial photography 
which have been announced recently may 
play an important part in the work. 

The first is a $10,000 darkroom on wheels. 
It is a-2!,-ton truck equipped with running 
water, electricity, a refrigerating unit, de- 
veloping tanks, drying reels, contact print- 
ers, and an enlarging camera. No matter 
where the base of operations is located, this 
mobile laboratory permits films exposed 
during the day to be processed and printed 
during the evening and night. Mistakes in 
piloting or the jamming of a camera are 
thus discovered at once, and the pictures 
can be retaken before the camp is moved. 

The second innovation is more spectacu- 
lar. Imagine shooting off 1,000,000 photo- 
flash bulbs in one burst of light! That, in 
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FOR HIS PICTURE 


Aerial Cameras Now Are 
Will Form a Huge Map 


: the United States 


a effect, is what is done in a new system 
y which permits aerial surveys to be 
8 made during the hours of darkness. By 
it an ingenious combination of photo- 
d electric cells, automatic cameras and 
Ss flash-light bombs, survey snapshots can 
> be made of the ground at night which 
~ compare favorably with those taken by 
laylight. 
it The operator merely presses a button 
it when his plane is over the spot to be 
5 photographed. This releases the bomb. 
1 \ parachute opens and its initial pull on 
te the bomb ignites a fuse which sets off 
S; the intense light. This, in turn, gener- 
n ites minute electric currents in a magic 
os eye” on the bottom of the plane, and 
7. these currents are amplified to snap the 
y camera shutter at the precise moment 
it vhen the light intensity is at its peak. 
T Drifting downward under its parachute, 
x he light bomb is out of the camera’s 
Is field of view. Because the whole opera- 
»l tion, except for pushing a single button, 
it is automatic, the pilot of the plane can 
Ss take pictures, thus making the innova- 
d tion particularly valuable for military MAKES OWL'S-EYE VIEWS 
z observation work. For taking aerial photographs ot 
In mapping America’s 3,000,000 and night, an “electric eye" on the 
s more square miles, aerial photogra- bottom of the plane opens the 
“ phers will use cameras costing from camera shutter when the parachute 
Ss, $4,000 to $13,000 apiece. Mounted on light bomb = a aes sight, 
»f 2 : an ee ga measuring area shown in a picture 
shockproof cushions of sponge rubber, 
ses the precision instruments automatically 
: snap pictures at intervals of from six 


to seventy-five seconds. The exposures 
range from 1/50 to 1/100 second. Film 
y for the big cameras comes in seventy- 
j five-foot rolls. Each will record 100 
pictures measuring nine by seven 
inches. 

5 The latest in aerial cameras, a giant 
ith ten lenses, photographs 600 square 
iles in a single snapshot. Month after 
od onth, one of these outfits has been 





iS taking the same picture, Boulder Dam 

d and the lake filling up behind it. Every 

d time the lake rises twenty feet, an air- 

n plane soars aloft and a photographer 

bs takes another picture. This will con- 

S tinue until the water flows over the top 
{ the dam. The purpose of this pro- 

1- edure is to create a natural contour 

a — of the lake basin. As the water This huge photographic map of Connecticut, made for the State Highway Department, was 
rises, the shore (Continued on page 129) one of the largest jobs of the kind ever attempted before the present nation-wide plan 
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Cameraman Wears 
Wartime Garb 


TO PROTECT himself while 
filming riots, fights, strike 
disorders, police battles, and 
other news events danger- 
ous to spectators and by- 
standers, Irving Smith, 
newsreel cameraman, re- 


ports for duty in the outfit 2 
eeoten in the photograph at © Aifplane Instrument Shows 


the left. In addition to a How Weight Is Balanced 


gas mask that permits him 
to use his camera in the face DIALS on a new visual-indicator instrument 
of a tear-gas barrage, Smith developed for use in commercial airplanes show 
takes the added precaution how the ship is balanced in flight. By adjusting 
of wearing a bullet-proof various control knobs on the panel of the de- 
vest and a steel helmet to vice, the pilot is able to tell whether the weight 
guard against stray of fuel, ballast, passengers, cargo, and mail is 
shots and flying mis- well distributed to insure efficient operation of 
siles that might’ the plane in flight, or whether the ship is nose- 
come his way. or tail-heavy. 






















































This newsreel photographer takes no chances : 
while filming scenes of riot and commotion a = Ae Ce = " 
<ee ~~ < ae ’ a 
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Table Tennis Is Played in Swimming Pool 


TABLE TENNIS played in a swimming’ the shallow end of the pool. Clad in 
pool is a novel sport recently introduced bathing suits, the players stand waist- 
by enthusiasts in Philadelphia, Pa. With deep in the water, which, by resisting 
its legs removed, the playing table is at- their normal movements, is said to add 
tached to inflated rubber floats that new zest and enjoyment to the popular 
hold it about a foot above the water in game in warm weather. 


New Rear-View 
Mirror Is Set 
into Car Roof 






HOUSED in a 
streamlined unit on 
a car roof just above 


Dressing Table Has the windshield, a 














Dual Lookin -Glass new-style rear-view 
g mirror gives an 
MIRRORS mounted on a revolving cir- automobile driver 
cular disk form the outstanding feature a clear, unimpaired 
of a new dressing table for women. view of the road be- 
Placed at the back of the table, the disk hind him. The glass 
is divided into two segments, one cov- is visible through an 
ered by a plain mirror for regular use, adjustable window 
and the other by a “night mirror’ which in the roof, which 
is tinted to show how make-up will ap- can be opened to 
pear under artificial light. Thus evening serve aS an auxil- 
make-up can be put on before sundown. _iary ventilator. How the auxiliary mirror is mounted above a window in the car top 
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ILLINOIS is more densely populated 
than China. 





TWO THOUSAND times a day, it is esti- 

| mated, tourists photograph the Sphinx in 

Egypt. On Sundays, the snapshots mount 
to about 5,000. 


LOOK AT) , 
THE BIRDIE! ei 
2S ZA ) | i 


IRONING a bed sheet continually from 
side to side increases its width and de- 
creases its length. 





THE VIKINGS fashioned swords from 
meteoric iron. 
COAL burned in the United States each 


day does more mechanical work than all 
men in the country do in a year. 





DENTAL FILLINGS in the United States 
require $25,000,000 worth of gold annually, 
as well as about $5,000,000 worth of silver 
and platinum. 


NAW, GIMME 
YA FILLINS 








SCIENTISTS in the United States have 
been increasing in numbers at a much higher 
rate than the general population. 





PANAMA-CANAL locks are too small to 
admit either the Queen Mary or the Nor- 
mandie. 


cel 


RABBIT SKINS are being tried as a source 
of glue in Belgium. 





WHAT. 
NEXT ? 


sirwig? 


GLUE 1) 
TORY 





DEEP SOIL shrinks in dry weather, ex- 


punds in wet. 
acsiitieitianiee 


DANCES of New Guinea natives were 
opied from birds. 





RICE that pops like pop corn is a new 
agricultural product. 
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A boxer spar- 
ring with the 
rubber dummy 









































Lifelike Dummy Trains Boxers 


BOUNCING back 
from the blows of a 
boxer, a mechanical 
sparring partner just 
invented is made of 
sponge rubber molded 
into a realistic head 
and torso. The boxing 
target is attached to 
a metal frame by ad- 
justable springs. 
When struck by a fist, 
eccentric mechanisms 
cause the figure to 
lunge, bend, and bob 
around to simulate 
the action of a real 
opponent. 


Rare Birds Hatch Quintuplets in Captivity 


ALTHOUGH they 
seldom breed in 
captivity, two rare -— 
South American 
birds recently sur- 
prised officials of a 
Los Angeles, Calif., 
zoo by hatching out 
the five young ones 
shown at the right. 
Known as crested 
screamers, the birds 
make a noise loud 
enough to be heard 
for several miles. 
The parentscream- 
ers took turns sit- 
ting on the eggs 
during the fifty-day 
period needed for “ae 
hatching. 
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Camera Fan Is Walking Studio 


LOADED down with almost $1,000 worth of cam- 
eras and photographic accessories, F. A. Morgan 
took the prize as the most enthusiastic camera fan 
when a New England railroad recently ran a spe- 
cial train to provide amateur photographers with 
the opportunity of snapping authentic railroad 
scenes. Morgan is pictured at the right reading his 
exposure meter. 


Steam Pad Replaces Face Towel 


A NOVEL steam pad has 
been designed by a Califor- 
nia inventor as an improve- 
ment over the conventional 
hot towel used on the face 
after shaving. Made of a 
double layer of toweling ma- 
terial, the pad has an oval 
aperture that leaves the 
mouth uncovered. Finger 
flaps are provided at either 
end for holding the pad 
against the cheeks in the 
manner illustrated in the 
drawing at left. 





Flaps in the pad keep 
fingers from slipping 


These rare birds required fifty days to hatch the five young ones 
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F. A. Morgan, amateur photogra- 
pher, equipped for picture-taking 
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rehearsal for the event. 
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The special mounting permits scanning of any part of the sky 
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Planes Paint Huge Flower in the Sky 


TRAILING dense clouds of smoke, Royal Air Force planes 
traced artistic patterns in the sky at a recent air display at 
Hendon, England. In the photograph above, the fighting 
craft are painting a huge aspidistra flower against a back- 


“Magic Eye” 
Detects Planes 
in Air Attack 


DETECTING the ap- 
proach of distant air- 
planes, a magic-eye appa- 
ratus recently developed 
by Prof. Alan Fitzgerald 
of Swarthmore College, 
Swarthmore, Pa., is ex- 
pected to be of great 
value as a defensive de- 
vice for wartime use. 
Mounted on a rolling 
carriage, the instrument 
is pointed skyward in 
the direction from which 
an attack is expected. 
Long before oncoming 
planes can be seen or 
heard, the magic eye 
automatically sounds an 
alarm, thus eliminating 
the possibility of a sur- 
prise attack and ena- 
bling a defensive fleet to 
take off in plenty of time 
to meet the enemy air 
force. 


New Coin Wrapper 
Aids Bank Clerks 


WRAPPING coins is made easier 
for bank employees by the use 
of a special device invented by a 
Chicago man. As fast as coins 
can be raked off the counter into 
the funnel of the contrivance, 
they are arranged neatly in cy- 
lindrical wrappers. ‘ 4 sa Si S 
actuated sleeve slides along the Ai < 
roll to force the pieces of money 
into orderly arrangement and 
pack the cylinders tightly. 
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How the wrapper is used to 
make neat bundles of coins 


Electric Map Shows Toy-Train Routes 


Toy railroad trains are operated on “transcontinental’’ 
schedules by an ingenious electric map device just intro- 
duced. Connected to the miniature-railroad circuit, the 
United States map indicates by dots of light the imaginary 
progress of a train across the country. The apparatus is au- 
tomatic but can be controlled manually if desired 





Special Telephone Stand 
Leaves Both Hands Free 


AN ADJUSTABLE telephone device just 
invented leaves the user’s hands free 
while making a call. Metal arms ex- 
tending from a central column hold a 
transmitter in front of the mouth and 
a receiver at ear level. The apparatus 
is designed for order clerks and other 
persons who write while they ‘phone. 
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OLD LOCKS 


SHOW SKILL OF 


Ancient Craftsmen 


The ancient wooden pin 
lock shown below is at 
least 2,100 years old. 
It was sifted from the 
sand at Alexandria, in 
Egypt, and is believed 
to have been used ona 
temple in the reign of 
Ptolemy Il, in 250 B.C, 














ALUED at half a million dollars, 
an amazing collection of rare locks 

and keys recently acquired by a 
leading lock manufacturer, depicts the 
evolution of the lock from the earliest 
times, while many of the intricate 
mechanisms bear tribute to the as- 
tounding skill of ancient craftsmen. 
The collection includes examples of 
Roman ring keys, which were worn on 
the finger; wooden pin locks that re- 
quired the use of both hands to open; 
a 2,100-year-old Egyptian lock that was 
operated by a gigantic key so large that 
it had to be carried over the shoulder; 
and the tempered-steel key used by 
Ivan the Terrible, sixteenth-century 
Russian czar, to lock his wife safely in 
the tower room of his palace when he 
set out on one of his wars of conquest. 
Kighty-eight separate padlocks, deli- 
cately fashioned from minerals, inter- 
lock to form the links in a unique watcn 
chain that is perhaps the most out- 
standing exhibit in the entire collection. 
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Compare the size of the tiny padlocks 
with that of the pin in this picture 
















Perhaps the most remarkable item in the 
collection is the triple chain of tiny pad- 
locks shown below and in the close-up at 
right. It contains eighty-eight separate pad- 
locks, each fitted with an individual key. 
This marvel of delicate workmanship was 
made by a Russian locksmith while impris- 
oned in Siberia, out of minerals he picked 
up in the prison yard. Presented to the Em- 
press Catherine, it won the man a pardon 


A sixteenth-century padlock and key. 
The latter is an elaborate piece of 
work with eight contact points. Left, 
bronze Roman ring keys unearthed 
from the ruins of Pompeii, Italy. They 
were worn usually on the middle finger 
of the left hand. Below is another 
Egyptian pin lock, consisting of a 
wooden case containing three pins 
that fall into slots in the lower bar, or 
bolt, and hold it fast. Two hands 


were required to manipulate the key 


At the left is the person- 
al padlock of Ivan the 
Terrible, who became 
czar of Russia in 1547. 
With it the despot would 
lock his beautiful wife in 
a tower when he went 
away to war, carrying 
the handmade, tem- 
pered-steel key with 
him, just to make sure 










































































































ANIMA 





Displays like this show what animals see. 
Right, the phonograph mechanism that con- 
trols the display and delivers the lecture 
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A HEN’'S-EYE VIEW OF THE BARNYARD. The picture at the left, above, shows how the scene looks to a human eye. At right, the 
way it appears to the hen in the foreground. The other fowls look large or small, depending on whether or not the hen is afraid of them 





How the World Looks 
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to ANIMALS 


OOKING at the world through the eyes of hens, fish, dogs, and 
other animals is made possible by an ingenious series of ex- 
hibits recently installed at the American Museum of Natural 
History in New York City. As the visitor approaches one of 

the tall cabinets that house the displays, he interrupts a light beam, 
thereby actuating a photo-electric cell that switches on the operat- 
ing mechanism. A conventional barnyard scene appears on a gauze 
screen stretched across a window in the cabinet. Then, as illumina- 
tion on the screen dims, lights within the cabinet build up to full 
brilliance to reveal through the gauze a three-dimensional model 
of the barnyard in the proportions in which a hen would see it. A 
recorded lecture coming from the cabinet’s built-in loudspeaker ex- 
plains that the hen views the rooster as a giant not only because of 
his larger size but also because he is the dominant personage of the 
barnyard. Also, the lecture says, a hen severely pecked and 
“overawed” by another sees her companion as much larger than 
herself, even though both birds are exactly the same size. 

Moving on to another cabinet, the museum visitor watches a dining 
room, pictured -in bright colors, change its perspective and fade to 
a drab gray to represent the scene as viewed by a short-legged bull- 
dog. “Dogs are color-blind and lack the human’s ability to judge 
lines and angles,” the loudspeaker lecture 
points out. Two pictures in the next dis- 
play demonstrate how the eye of a common 
fly sees a barn as a curious mosai¢ of spots 
that resembles a half-tone engraving of a 
photograph as seen through a microscope. 
The compound eye of the fly, it is ex- 
plained, breaks up any scene viewed by the 
insect into countless individual spots. 

Perhaps the most astonishing exhibit in 
the entire group shows the visitor how he 
looks to a fish when he casts a trout fly 
into a mountain stream. The gauze screen, 
picturing an angler knee-deep in the wa- 
ter, becomes transparent under the chang- 
ing lights, revealing how a trout envisions 
the scene from under the water. Reflection 
and refraction of light rays, together with 
the natural short-sightedness of the fish, 
shortens the angler’s legs, stunts his body, 
and swerves his head to the right. 
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Ingenious Displays in a Museum 
Enable Human Beings to View 
Common Scenes Through the 
Eyes of Dogs, Hens, and Fish 






A COMMON HOUSE FLY, looking at a group of farm outbuildings, sees 
a curious mosaic of images through the many units of his compound eye. 
Any scene the fly views is similarly broken up into a pattern of tiny spots 


DOGS are color-blind, and cannot judge lines and angles as humans 
do. This room, as seen by the canine eye, appears fiat and colorless 





1 
L 
2 
S WHAT THE FISH SEES of the angler is illustrated by this odd 
. display. Reflection and refraction of light distort the image strangely 
n 





EADLIGHTS of approaching cars’ ing attendants of the car’s approach. An- 
LH automatically turn on the flood other advantage of the photo-electric unit 
lamps of a filling station equipped with is that it eliminates the necessity of keep- 
an “electric-eye’’ apparatus designed ing the filling station lighted late at night 
for nighttime use on German highways. to indicate that it is open for business. 
As a car turns off the 
highway and heads 
into the roadside sta- 
tion for gas or oil, 
its headlight beams 
strike the photo-elec- 
tric unit mounted be- 
tween the fuel pumps 
as shown in the pho- 
tograph. This acti- 
vates a sensitive re- 
lay mechanism that 
throws the switch of 
the station’s lighting 
system, thus advis- 











An "electric eye" mounted 
between the pumps picks 
up light from the lamps of 
a car when it approaches 


To summon an attendant, a motorist 
presses a button that rings a bell. 
The system is for isolated stations 
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Trap Shooter 
Has Four Eyes 

























TO SHIELD their eyes 
from sun glare, trap 
shooters often wear 
eyeglasses with opaque 
lens tops. The enthusi- 
ast shown below has 
decorated his glasses 
with grotesque eyes 
which, combined with 
a derby hat, give him 
a comic appearance. 















The collapsible rubber surfboard in use and, at left, de- 
flated. Overlapping wooden side pieces make it rigid 
7 { 
Folding Surfboard | 
ls Made of Rubber 2 | 
CAPABLE of supporting two persons ~ 
in the water when inflated, a new rub- ; 
ber surfboard can be folded into a com- - ( 
pact unit for ease in carrying. The j 
board weighs only nine pounds, and is , 
braced at the sides with overlapping # ys i 
wooden strips. It can be inflated quick- : 
‘ ly with a bicycle pump. / ‘ 
1 \ 
Golfer Practices on Portable Green | 
f 
This artificial putting green i 
rolls up into a compact bundle i 
( 
t 





Motor Drives New Cutting Torch 


PIECES of any practical shape can be cut 
easily from thick sheet steel with a new 
motor-driven oxyacetylene cutting machine. 
For irregular patterns it is steered by hand, 
while circles of various diameters can be 
produced automatically by the use of radius 
rods and straight lines by guide wheels 
running on an adjustable track. 








HEN bad weather 
forces him _ indoors, 
Willie MacFarlane, a pro- 
fessional golfer, practices 





his short shots on a novel 
portable putting green. 
Made of mohair _ velvet 






backed with springy sponge ) Cereal Plugs Joints in Road 
rubber, the “green” is said 

to simulate the action of WHEAT GRAINS, exploded by steam after 
real grass. The artificial the manner of a popular breakfast cereal, 
putting surface can be are now mixed with rubber to form a plastic 
rolled up  and_= carried fea akt filler for the joints between slabs in con- 





about conveniently crete roads. 
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NOVEL WORKSHOP 
PRODUCES 







Pounded from a 
horseshoe, this crude blade 
began aknife maker's career 


Ives 



































HUNTING KNIFE made from a 
horseshoe started Giles P. Weth- 
erill, of Philadelphia, Pa., on a 
unique career as a designer of 
original, “tailor-made” knives for collec- 
tors, explorers, and sportsmen. 
Some years ago, Wetherill was hunt- 
ing antelope in the Black Rock 
of Desert of western Nevada. As 
| he was skinning one of the ani- 
mals, his hunting knife snapped 
off at the handle. Riding eight- 
een milesto another ranch, where 
race horses were being trained 
for the Tia Juana track, in 
Mexico, he obtained a steel horse- 
shoe and out of it hammered and 
sharpened a makeshift blade. It 
worked so well that he took up the 
hobby of making knives for his 
friends. In 1931, the hobby turned 
into a business. Wetherill organ- 
ized a novel concern, the only one 
of its kind in America, to produce 
custom-built knives for sportsmen. 
In the last half-dozen years, more A 
than 115 new kinds of knives have ' 


come from the Wetherill workshop. 


ated. He is shown holding the “phantom” throwing knife. It is 
made with a special slot in the center to balance it when it is thrown 


J Giles P. Wetherill with some of the hundreds of knives he has cre- 




















B They range from modernistic carving 
y sets, produced at the request of an 
R O B FE R T architect, to a machete with a saw on 
the back of its blade, devised for an ex- 
FE plorer to use in hacking his way through 
° Central American jungles. Although 
M AR T N some of Wetherill’s original creations 
cost as much as an automobile, orders 
come in from as far away as South 
America, Mexico, England, and Africa. 
Last March, he completed the most 
ornate knife so far ordered, for one of 
the owners of the Kimberley diamond 
mines in South Africa. The handle of 
the nine-inch knife was adorned with 
thirty-seven and a half carats of semi- 
precious stones. The sheath was made 
of a layer of rhinoceros hide embellished 
with silver-wire filigree. The weight 
of the completed knife was fifteen 
ounces. It cost $1,200—eighty dollars 
For cutting the tough, Nn ounce! 
inch-thick hide of the Probably the most unusual order 
rhinoceros, Wetherill Wetherill has received came the other 
designed this skinning day from England. The Duke of Lan- 
tool for an explorer. caster commissioned him to make ex- 
- — ve made of = act reproductions of the sword and 
wedish chrome steel ; . 
dagger worn by his ancestor during the 
Wars of the Roses, the thirty-year 
Adding the final polish to a struggle between the houses of Lan- 
ten-inch, dagger-shaped knife caster and York in the fifteenth cen- 
designed for killing sharks tury. Before work begins, weeks of 
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research will be necessary to get every 
detail correct. 

Such “show pieces,’’ however, are a 
small part of Wetherill’s work. His 
main business is producing new knives 
of greater utility. In working out the 
designs, he tackles the problems in- 
volved as an engineer would approach 
a construction job. He calculates 
strengths and strains and forces. He 
carefully balances the knives for the 
work they are to do. He takes into con- 
sideration the points where strength is 
needed most, where the pressure will be 
exerted in different operations, and how 
slight variations in the shape and line 
and grinding of the blade will affect its 
cutting quality. 
than half a dozen different 
types of steel are used in the knives. 
To meet special requirements, Wether- 


More 


ill uses steel from England, Sweden, 
Finland, and Germany, as well as from 
the mills of the United States. The 


metal purchased for the knives comes 
in the form of For use in the 
Wetherill shop, one American mill pro- 
duces a special alloy. Customers wait 
from four to six weeks for the delivery 
of the handmade knives. 

A couple of years ago, Dr. B. B. Gil- 
more, New York hunter and explorer, 
was leaving for the interior of Africa. 
He asked Wetherill if he could design 
a knife that would enable him to skin 
a rhinoceros. The hide of that animal 
est known, and some- 
The knife that 


strips. 


is among the toug} 
times is an inch thick. 






















These strange-looking implements are an ar- 
chitect's idea of a modernistic carving set 


filled the bill had a scimitar-type blade 
of Swedish chrome steel more than sev- 
en inches long. The handle, of 100- 
year-old walnut, was designed to give 
maximum leverage. In cutting through 
the tough hide, the knife was rocked 
back and forth to increase the slicing 
effect of the blade. The inner side of 
the curving blade also was sharpened 
so it could be used as a sickle for hook- 
ing brush in the jungle. 

Another double-threat knife was pro- 
duced for an angler. It has a blade 
sharpened on one edge and provided 
with a series of teeth on the other for 
sealing fish. A slot in the tip can be 
slipped over the shank of a hook that 
is embedded in the mouth of a fish 
and the knife given a turn, with the 


hook as the pivot, to cut the barb free. 
A second knife made for use in fishing, 
has a buoyant handle which keeps the 
knife afloat if it falls into the water. 

Last summer, an excited angler 
rushed into Wetherill’s office with the 
request for a knife that would kill a 
shark. He explained that he had been 
fishing alone in a boat off the New Jer- 
sey coast and had hooked a shark, 
which he had pulled into the boat with 
him. It had flopped about until, in 
terror, he had fired a bullet through 
its head. Unfortunately, the bullet went 
through the bottom of the boat and 
water began to pour in. Other sharks, 
attracted by the blood of the dead fish, 
began milling about the sinking boat. 
For two hours, the angler signaled for 
help and bailed out the water as best 
he could before another boat rescued 
him. He said “he wanted Wetherill to 
design a knife which he could carry 
on salt-water expeditions to kill sharks 
and other large fish. 

The result was a _ straight-bladed, 
101,-inch knife patterned on the style 
of a dagger. A half-moon guard sep- 
arates the blade from the handle. The 
latter is formed of seasoned walnut. 

In making the handles for his knives, 
Wetherill employs about fifty different 
kinds of wood from many parts of the 
world. There is satinwood from Aus- 
tralia, mahogany from Africa, cocobolo 
from Panama. The customer is given 
his choice of woods. He also can select 
any one of (Continued on page 126) 





An assortment of 


Resembling a cleaver, with its heavy, hol- 
low-ground blade, the knife above is the 
defensive weapon of a trader in Paraguay 












Wetherill's nove! knife sheath that holds 
both handle and blade. The knife stays in 
place even when the sheath is upside down 





knives made for special pur- 
poses. The third from left is equipped 
for scaling fish and extracting fishhooks 
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A member of the motor-cycle patrol spraying oil into a manhole to kill mosquito larvae 
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Portable Soda Fountain 
Serves Drinks on Street 


INSTEAD of waiting for his custom- 
ers to come to him, an enterprising 
vendor of Brussels, Belgium, strapped 
a portable soda fountain to his back 
and went out looking for new trade. 
The illustration above shows him serv- 
ing a drink to a customer. 
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Motor Cycles Combat Mosquitoes 


MOTOR-CYCLE riders are aiding towns of: 
the Des Plaines River valley, west of Chi-, 
cago, to combat mosquitoes. Equipped with 
a portable sprayer, a single cyclist can 
make the rounds of 400 manholes a day, 
exterminating the mosquito “wrigglers”’ or 
larvae that breed in the stagnant puddles 
beneath the covers. 


Odd “Mechanical Tailor’ 
Measures for Clothing 









“Smoking” Two Cigarettes = 


° ° Exact body measurements are made with this device 
Cuts Down Nicotine 


“SMOKING” two cigarettes at USTOMERS of dressmakers and tai- 
once, research workers find, is one C lors are guaranteed a good fit, it is said, 
way to eliminate nicotine. The sec- byanew mechanical aid. Steel tapes attached 
ond cigarette is not ignited, but is to adjustable arms upon a metal standard 
enclosed in a hollow holder to filter quickly reveal neck, waist, and other needed 
the smoke. It holds back fifty-four measurements, and insure a good fit 
percent of the nicotine. 


Dyed Spot in Ocean Helps 
Find Sunken Submarine s 


TO GUIDE rescuers to sunken sub- 
marines, and reveal the fate of ships 
and planes lost at sea, a French in- 
ventor proposes dyeing the ocean. 
Besides the marker buoys that sub- 
marines now re- 
lease in case of ac- 
cident, he SuggestS mma. 
that ocean craft 
carry self-releas- 
ing packages con- 
taining fifteen to 
twenty pounds of 


a dye like fluores- 

cein, which will a” 
give a _ yellowish- 
green color to more 
than 20,000,000 
times its weight of 
water. Visible to 
aircraft fifteen 
miles away, the 
spot should last 
twenty-four hours. 


How the colored spot 
of ocean water would 
help airplanes locate 
a disabled submarine 
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Twelve-Year-Old Pilot Sets Record with Solo Flight 


Edward Somers before taking off and, > 
at right, during first flight alone a 


yr ee to be one of the youngest youthful aviator took an open-cockpit 
pilots ever to fly a full-size air- biplane, shown above, for a fifteen-min- 

plane alone, Edward Somers, twelve _ ute flight, taking off and landing in per- 
years old, recently made his first solo fect style. The boy airman comes from 
flight from Floyd Bennett Airport, a “flying family;’’ his father was a war- 


New York City. 
short course of 


A demonstration of the 
buoyancy of the cushion. 
Below, how a passenger 
dons it in an emergency 


Rie 


Airplane's Seats 
Can Be Used As 
Life Buoys 


SEAT cushions 
that can be con- 
verted into life pre- 
servers are a fea- 
ture of airplanes 
to be used in a pro- 
posed transatlantic 
air service. The 
cushions, inflated 
with air, weigh on- 
ly five pounds. They 
are worn as shown 
in the photographs 
at the left. 


Giant Scraper Repairs Highway 


LITERALLY planing off the surface of a macadam road, a 
giant scraper repairs roads in Germany without requiring 
new material. The novel machine slices off the top surface 
of the highway, including bumps, and uses this material to 
fill in any holes that are encountered. The device also is 
useful for leveling lawns, and for removing ice and snow. 
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After completing a_ time pilot, while his sister, sixteen, and 


instructions, the brother, seventeen, both are flyers. 


Makes Ocean Trip in “Iron Lung” 


His body encased in an “Iron lung’’, Frederick B. Snite, 
Jr. recently made a 10,000-mile trip from Peiping, China, to 
his home in Chicago, Ill. Ever since he was stricken with 
infantile paralysis over a year ago, while traveling in China, 
Snite has kept alive 
by living in the pneu- 
matic chamber that 
leaves only his head 
free. His trip started 
with a rail journey to 
Shanghai, where he 
entered a special “iron 
lung,’’ constructed for 
shipboard travel, and 
sailed for San Fran- 
cisco. Here he was 
transferred to still 
another “lung,” and ’ 
transported by rail to — The paralysis victim looks on in mir- 
Chicago. ror while two Chinese nurses feed him 


fi is 


, 
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The “iron lung" with its patient embarking on a transpacific liner 
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Electric Eye on Balloon 
Shows Flying “Ceiling” 


CARRIED aloft on a balloon, a radio 
device perfected by the U.S. Bureau of 
Standards measures the safe flying 
“ceiling” in foggy weather. An electric 
eye measures the varying brightness of 
light as it ascends, and changes the 
pitch of a radio signal according the 
conditions encountered. On the ground, 
a recorder interprets this pitch in terms 
of safe flying altitude. 





New Copying Projector 
Is Aid to Draftsmen 


PROJECTING the image on a horizontal 
drawing board, a new aid for draftsmen 
can be used to copy the lines of compli- 
cated drawings, photographs, or tex- 
tiles, full size or on a reduced or en- 
larged scale. The powerful lights used 
are cooled by an air blast to prevent 
damage to the original being copied. 
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Directional Sound Detector 
Finds Ships in Fog 
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O HELP avert collisions at sea, 
A new sound detector determines 
the exact direction from which an- 
other ship’s foghorn signal is com- 
ing. Cups at each end of a revolving 








Right, a pharmacy student 
delivering a _ prescription 
to a “customer."' Below, a 
corner of the drug store's 
well-equipped laboratory 
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pharmacy. 





When foghorn 
signals are equal- 
ly loud in both of 
the "ears. the 
position of the 
beam shows the 
direction of the 
approaching ship 





arm pick up the sound and pass it 
along to the corresponding ears of 
observer, who turns the detector un- 
til the foghorn sounds equally loud 
in both of his ears. 


PERATED by students, a model drug 
store at Fordham University, New 
York City, is used as part of a course in 
Future druggists are trained to 
become familiar with medicinal ingredients, 
to prepare them according to a dector’s pre- 
scription, and to deliver them to 
with directions for use. 
study and cultivate the actual plants from 
which drug ingredients are extracted. 

















customers 
The students also 
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A GLASS WINDOW IN AN EGG SAC 
What happens inside the egg sac of the 
Black Widow spider after the parasitic 
fly lays her eggs upon it? You can see 
* for yourself, and even photograph the 
= vorious scenes of the drama, by the proc- 
' ess illustrated above. The side of an 
ie empty sac is cut away and the shell 
; glued to the glass wall of an observation 






cage. When eggs are placed in the sac 
and the cage is covered with a mask, you 
can make shots like the one at the right 








YOU WERE THRILLED 
by the amazing pictorial 
history of the Black Wid- 
ow spider, published in 
a recent issue. But didn't 
you wonder how such 
views could be made of 
what goes on inside an 
insect's egg sac? In this 
article, the photogra- 
pher tells you how he 
did it, and shows you 
how you yourself can 
put glass windows in the 


secret places of nature 





























Secrets of INSECT LIFE | ¢ 


By 


George Elwood Jenks 


BLACK WIDOW spider lays 

her eggs, inclosing them in a 

tight bag of paperlike silk. 

Weeks later, a tiny hole ap- 
pears and hundreds of almost micro- 
scopic spiderlings come popping out, 
spinning their miniature webs, just like 
mother used to make. Sometimes, the 
egg sac unexpectedly “hatches out” 
a flock of peppy little parasite flies. 
What has happened in the secret cham- 
ber of that egg sac? 

Again, a fat, shapeless maggot stops 
eating a half-devoured trapdoor spider, 
and proceeds to spin a marvelous co- 
coon. Months later, a circular lid is 
cut open from within, and out comes a 
beautiful blue-black wasp! All this is 
plain to be seen, but what happened in- 
side to change a skinful of spider meat 
into a delicate, highly organized, winged 
wasp ? 

Such questions always fascinated me. 
Now, after years of experimenting, [ 
am photographing just such secrets of 
life, by putting glass windows in the 
walls of egg sacs, cocoons, and the 
sealed nests of insects. 

You can do it too, and find a fascinat- 
ing new world to explore, with a simple 
homemade outfit. If you have an en- 
larger and a fairly good small camera 
to start with, you probably can pick 
up an old view-camera frame for five 
or ten dollars—and that is all you need, 
except what you can make for yourself 
at home. 

Of course, fine equipment is a great 
advantage. When my own ship comes 
in, I expect to have the best that money 
can buy. But expensive equipment is 
not essential. The Black Widow in 
photographs published recently (P.S.M., 
Aug. ’36, p. 26), and those accompany- 
ing this article, were all made with the 
simple apparatus described here. 

As shown in the illustrations, a pho- 
tographing cage is simply a pair of 
glass plates sandwiched on a piece of 
wood or built-up cardboard in which an 
opening has been cut to receive the in- 
sects, egg sac, or cocoon to be studied. 
A sliding piece closes the opening at 
the top. 

To put an observation window into 
a sac or cocoon, a section is cut out of 
its side and it is placed in a cage, with 
the opening against one of the glass 
walls. Then, with the cage set upright 
in its slotted wooden base, the photog- 
rapher can watch for the mysterious 
life processes that he wishes to record. 

Now as to my photographic equip- 
ment and some of the tricks I have 
learned by the trial-and-error method: 
My laboratory is the bathroom and the 
kitchen sink, all the developing being 
done at night with a blanket hung 
over the bathroom window. I use su- 
persensitive panchromatic film (with- 
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Caught with Your Camera 





out a filter), and develop in absolute 
darkness by the time-and-temperature 
method, in trays set on a wide board 
laid the long way of the bathtub. As 
I develop often, and usually only a few 
films at a time, I take the easiest way 
and use ‘‘M-Q” tubes, sixteen ounces of 
water to the tube, developing from six 
to ten minutes at sixty-five degrees 
degree of contrast 


according to the 
desired. 

My shooting outfit consists of an old 
camera 
bellows 


with a 
extension 


eight-by-ten view 
twenty-eight-inch 


GLASS 


/ 


/ 


ELASTIC 
BANDS 





U-SHAPED 
SUPPORT 


This photographing cage is so simple that 


anyone can build it in a few minutes. At the 
right is the arrangement for taking pictures 


SEPTEMBER, 1937 





The author adjusting the homemade apparatus with which 
he makes his remarkable photographs of the mysteries 
His methods are described on these pages 


of insect life. 


and a cheap lens, (F/6.3) from an old 
post-card-size camera, set in a home- 
made lens board. 

This lens has a 6's-inch focus and, 
with the twenty-eight-inch bellows ex- 
tension, gives me a four-times magnifi- 
cation on the negative. With an auxil- 
iary copying lens I can get about a 
seven-times direct magnification, but 
this allows such a shallow depth of 
sharp focus that it can be used only 
with the smallest insects. For most of 
my work, I use two and four-times 
magnification, and have made a “re- 
ducer” out of an old eight-by-ten film 
holder, (to take five-by-sever film on 
one side and 3'%-by-5 on the other), 
making the slots by gluing on strips 
cut from the slide of another old film 


PHOTOGRAPHING 
CAGE 


holder. All of my finished prints are 
five-by-seven, usually enlarged from the 
31-by-5 size. 

In this work, the eight-by-ten bellows 
is better than a five-by-seven, even 
when used with five-by-seven film, as 
the roomy bellows reduces the inside 
reflection explained later. 

This camera, together with the cage 
stand and background easel, is set up 
as shown, on an eight-foot bench built 
like a rough carpenter’s bench but well 
braced to prevent vibration. Both the 
top and the edge of the board used for 
a runway for the camera should be true 
and straight. A guide block is clamped 
to the camera track and, when the de- 
sired focus is obtained, the camera is 
clamped tight to the bench with a simi- 














lar clamp as shown in the photographs. 

Of course, the main problem (espe- 
cially in photographing dead-black sub- 
jects like the Black Widow spider) is 
to light the subject as strongly as pos- 
sible so as to cut the necessary exposure 
to a minimum. The greater the mag- 
nification, the longer the exposure re- 
quired. When the short-focus lens is 
stopped down to its F/32 mark, for in- 
stance, and you are using a twenty- 
eight-inch bellows extension, you are 
actually doing what amounts to “pin- 
hole photography.” And yet, in work- 
ing with large insects, you must stop 
away down in order to get both the 
nearer and the farther legs in sharp 
focus. 

So close-up, intense lighting is required, 
but it must be used carefully and spar- 
ingly. Intense light generates heat which, 
if too long continued, can easily kill some 
rare specimen, even when protected by 
a thickness of glass. So keep the lights 
well back when focusing and set them 
up close to the photographing cage only 
while making the exposure. 

For subjects that will remain still, 
the No. 1 photoflood light is very good, 
for it can be studied and controlled. But 
for active insects, a No. 20 photoflash 
is almost a necessity. Your shutter 
need not be synchronized with the flash. 
In fact, you will need all the light of 


the full flash in most 
cases. Place your 
flash switch on a 
solid block that can 
be moved up close to 
the front of the cam- 
era. Use one hand 
for the shutter bulb 
and one for the 
switch. Then watch 
patiently until the 
insects take the pose 
you want—even if it is an hour or two! 
Then—open shutter—flash—close shut- 
ter. For most subjects, it is advisable 
to set a light cardboard reflector at 
the other side of the cage, to throw part 
of the flash light back into the cage 
and lighten the shadows, for the photo- 
flash lighting is harsh at best. 

For medium or dark subjects, shoot- 
ing with the diaphragm set at the F/16 
mark, for a four-times magnification 
at full bellows extension, I often set the 
flash within five or six inches of the 
cage, but you can settle these details 
for your own work by test and experi- 
ment. 

A helpful cold-weather trick in work- 
ing with constantly active insects, 
(like the Gaurax araneae parasites 
that go after the Black Widow’s eggs), 
is to work in a cold room and chill some 
of the ambition out of them, then shoot 












Below, the opening of 
the cage is stuffed with 
a soft rag while an egg 
sac is being fastened 
to the slide with glue 


d 

















The "windows" must be 
kept clean for photo- 
graphing. Here an extra 
piece of glass is being 
slid over the opening 
and the other removed 












At the left, a pair of spiders “keeping house” 
in a nest built inside a photographing cage. 
Below, a scene in an egg sac as parasitic 
larvae devour spiderlings already hatched 




























Two views of a cocoon found in a trapdoor 
spider's nest, showing a parasitic wasp's 
larva developing before the camera's eye 


them while they are still cold. Even 
the photoflash is not fast enough to get 
a rapidly moving insect. Remember 
that with a four-times magnification, 
an insect is traveling across the nega- 
tive just four times as fast as he ac- 
tually is moving in the cage. The only 
sure way is to wait patiently until it 
slows down momentarily, and then 
shoot it “on the wing” as in duck 
hunting. 

Probably the most important thing 
of all in this type of photography is to 
keep every ray of outside light away 
from the lens and the front of the cam- 
era. Perhaps you have-read “instruc- 
tions” to the effect that lights or light 
surfaces in front of the camera and 
“outside of the picture” are harmless 
and need not be considered. But that 
is the bunk except for amateurish 
snapshots! The (Continued on page 118) 
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Novel Practice Club 
“Traps Golf Ball 


A NEW golf club designed for indoor 
practice traps the ball inside of the club 
head when a stroke is made. Under the 
impact of a practice drive, tiny-spring- 
operated doors in the head’s face swing 
in to admit the ball. Practice strokes 
thus can be made in any room. 






\) 
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Ship's Revolving Hulls Eliminate’ Roll 


TWIN hulls on a proposed ocean liner 
of new design revolve to absorb the 
shock of waves and keep the boat’s car- 
go and passenger compartments on an 
“even keel.” Fitted with helical fins and 
rotating on giant rollers, a sectional 
outer shell absorbs the wave impacts 


OUTER HULL ABSORBS SHOCKS OF WAVES 
BY YIELDING TO IMPACT, ROTATING IN 
THREE |NDEPENDENT SECTIONS 


y. 


PERISCOPE 
TRANSMITS VIEW 
AHEAD TO PILOT 
THROUGH AXIS 
OF HULL PIVOT 


DIESEL- 
ELECTRIC 
GENERATOR 44 
















Tame Bird Uses Strange Feeding Place 





Adjustable Racks 
Keep Shelves Neat 


ADJUSTABLE 
for grocery, 
package-goods stores keep mer- 
chandise constantly at the front 
of the shelves where it is easily 


designed 
and other 


racks 
paint, 


accessible and well displayed. 
Laid on a shelf, the racks can 
be adjusted to accommodate 
small cans or packages of vary- 
ing width. When a 
can is removed, the 
Sliding frame of 
the rack is pulled 
forward and then 
pushed back into 
place. This action 
moves the remain- 
ing cans forward 
to insure neat, even 
rows of stock on 
the shelves. 
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A YOUNG bird, found 
and sheltered by Harry 
L. Galbarth of North 
Arlington, N. J., select- 
ed a small rubber ball 
as its foster parent. 
Whenever a bit of food 
is placed on the ball, 
the fledgling hops over 
to lick it off with a 
sweep of its tongue, as 
shown in the unusual 


photograph reproduced 
at the left. 



















Above, pulling out the rack to 
replace a can taken from shelf. 
How the holder accommodates 
a row of cans is shown at left 








SUPPORT ROTATING HULLS 


while an inner hull, weighted with bal- 
last, and pivoted to the stationary bow 
and stern, takes up the remainder of 
the ship’s rolling motion. 















| 
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ELECTRIC 
MOTOR 
DRIVES 
PROPELLER 








FINS ROTATE 
OUTER HULL 
WHEN WAVES 






NEIGHT on 


HOLDS 





STRIKE SHIP ; BALLAST 
KEEL INNER HULL . 
BOW, KEEL,AND STERN FORM ON EVEN _— 
A STATIONARY FRAMEWORK TO “a SHI 
LL 


Details of the novel boat showing the construction of the twin hulls 





Rubber Glove Removes 
Grime From Hands 


HANDS caked with grease and dirt 
are easily washed with a “vacuum” 
glove just marketed. Made of crepe 
rubber, the glove is worn on each hand 
in turn as they are washed in the usual 
manner. As it is flexed, the rubber 
sucks dirt from the pores of the skin. 
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PEAKING into microphones 
S that carry their voices to 
loudspeakers in all cars, pro- 
fessional guides entertain rail- 
road passengers with descrip- 
tions of historical sites, manu- 
facturing centers, and other points of 
interest along the right-of-way, aboard 
sight-seeing trains recently placed in 
service by the Central Railroad of New 
Jersey. At intervals, a microphone in 
the locomotive cab brings the sound of 








One movement of the lever makes two changes of gear 


“Water Boat’ 
Supplies 
Yacht Owners 


SELLING drinking 
water to owners of 
yachts and motor boats, 
at half a cent a gallon, 
is the unusual occupa- 
tion of Joe Hanson of 
New York City. The 
illustration at right 
shows him aboard his 


“water boat’ in the 
East River, where many 
of New York’s pleasure 
craft lie at anchor. 


Train Has Loudspeaker System 


The photograph 
at the left shows 
the loudspeaker 
in one of the 
coaches of a 
sight-seeingtrain. 
Below, a micro- 
phone installed in 
the locomotive 
cab to pick up 


and drive wheels 




































the whistle, the roar of the driving 
wheels, and an occasional word from 
the engineer and fireman. Names of the 
conductor and other members of the 


The car's automatic transmission 
is actuated by this lever mount- 
ed on the steering-wheel column 


Joe Hanson aboard the unusual craft in which he delivers drinking water to yachts moored off New York City 


noises of whistle aes 






From the baggage car, an “announcer” calls 
passengers’ attention to points of interest 







train crew are announced as they pass 
through the cars, thus introducing them 
to the passengers. Musical selections 
from an electric phonograph are heard 
from time to time. Instead of going 
through the cars ringing a gong, when 
dinner is served in the dining car, a 
waiter sounds chime bars and makes 
the announcement by loudspeaker. 


New Gear Shift Simplifies Driving 


A NEW type of automatic gear shift, 
available on a car of popular make, is 
controlled by a lever on the steering 
post. To use the car’s four forward 
speeds, the driver employs the clutch 
pedal only in starting. When the gear- 
shift control lever is advanced to the 
first of its two “forward” positions and 
the clutch is let in, the car moves for- 
ward in low gear and shifts of its own 
accord into second speed. The driver 
then flicks the lever to the next po- 
sition and the gears automatically 
progress to third and fourth speed, the 
last being a special high gear that re- 
duces the engine’s revolutions for fuel 
economy at high speed. 
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Tiny Streamliner 
Needs No Track 


DRIVEN by a battery- 
powered electric motor, a 
streamline, trackless train 
was a popular feature at 
a recent railroad conven- 
tion held at Atlantic City, 
N. J. Consisting of a pow- 
er car and three passenger 
units, the diminutive coun- 
terpart of a _ high-speed 
streamliner is shown in 
the photograph at the 
right as it carried con- 
vention visitors on a sight- 
seeing trip along’ the 
boardwalk of the seaside 
resort. 





Light Shovel for Miners 


BECAUSE he moved from fifteen to 
twenty tons of coal a day, Thomas Tel- 
ford, a Logans Ferry, Pa., miner, de- 
veloped a new shovel made of aluminum 
to lighten his daily labor. 
mining tool lessens the weight of each 
shovelful of coal by about two pounds. 
Other miners now are adopting similar 
shovels made of the light metal. 


Portable Laboratory 
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Twelve-Foot Airplane Makes 225-Mile Speed 


CALLED the smallest practical ship ever 
built, a diminutive plane only twelve feet 
long can attain a speed of 225 miles an 
The 404-pound “flying flea’”’ has a 

fourteen-foot wing spread and a ninety- 
horsepower motor that drives it 525 miles 
\ on one filling of its twelve-gallon fuel 


hour. 


\ tank. 


Tests 


The portable tester being used to check an electric range 
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Electric Stoves 


For testing the ef- 
ficiency of electrical 
cooking equipment, a 
new portable labora- 
tory can be used on 
any common kitchen 
appliance. Included in 
the testing unit are a 
humidity indicator and 
a room-temperature 
thermometer for re- 
cording the conditions 
under which tests are 
made, as well as a 
group of electrical in- 
struments to regulate 
and gauge the current 
consumption. Temper- 
atures reached in dif- 
ferent parts of the 
equipment being ex- 
amined are measured 
electrically. 









sTony Levier, pilot 
and co-designer, 
stands beside his 
tiny “flying flea” 
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New “Glove” Aids Golfers 


DESIGNED to make the left hand’s gripping 
power equal to that of the right, a new 
“glove” for golfers is said to force the user 
to hold the club properly and improve his 
stroke. Resembling an ordinary fingerless 
glove, the device is equipped with a narrow 
leather strip that locks the thumb in the 
correct position on the club shaft, and 
serves to stop the user’s back swing at the 
proper point, guiding the club head down 
naturally and evenly it is claimed, for a 
perfect stroke. 


69 















Novel Smoke Gun Will Help You Get 


BETTER PHOTOS 
of TINY OBJECTS 


OW many times have you 
shown your friends a photo- 
graph of some small object, 
and then said, ‘“‘There’s a 
little curlicue right there, but the 
light was bad and it didn’t show up”? 
For example, the coin shown in the 
illustrations on this page was photo- 
graphed twice under exactly the same 
conditions, except that in the lower 
picture, the details of the coin were 
literally “smoked” into relief. 

In photographing objects which 
throw extremely strong high lights, 
or when there is a finely constructed 
bit of design that you want thrown 
into relief, try coating the object 
with a thin layer of ammonium hy- 
droxide—-hydrochloric acid vapor. 

The simple vapor gun I use for 
this purpose, while makeshift in ap- 
pearance, is inexpensive and can be put 
together by any amateur photographer 
or laboratory student. The only mate- 
rials required are a couple of long, nar- 
row glass bottles, a few feet of quarter- 
inch glass tubing, a roll of electricians’ 
tape, a short length of rubber hose, two 
rubber stoppers, and two small pieces 
of rubber sponge. 

The two laboratory-type bottles 
large olive bottles can be used as sub- 
are fourteen inches long and 
two inches in diameter. From the glass 
tubing I made two mouthpiece tubes, 
one ten and the other twelve inches long; 
two vapor tubes, one seven and the oth- 
er nine inches long; and four extension 
tubes, two of them eight inches long 


stitutes 


and the remaining pair two inches long. 
The rubber tubing provided four joints, 
each three inches long; since these were 
they 


used in joining the glass tubes, 
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Many details are lost in the picture of the fossil trilobite 
at the left. The same fossil, smoked, is illustrated at right 


> 


had to have holes of quarter-inch diam- 
eter. Each of the rubber stoppers was 
bored for two holes, slightly off center 
to allow for the overlapping of the glass 
tubes. 

Mouthpiece tubes and vapor tubes 
were bent at right angles about three 
inches from one end, and these ends were 
thrust through the holes in the stop- 
pers, aS shown in the accompanying 
diagram. To the ends of the mouth- 
pieces which would extend down into 
the bottles I attached pieces of rubber 
tube and inserted one of the eight-inch 
glass tubes in each. Then the two re- 
maining rubber tubes were used to 
cover the free ends of the vapor tubes, 
and one of the two-inch glass tubes 


By 
JACK B. PENFOLD 


Using the vapor gun to spray a 
fossil before photographing it 

















Two views of the 
vapor-spray gun, 
showing how the 
flasks and tubes 
are put together 







Above, photographs of a coin 
before and after being spray- 
ed. Note how the lower photo- 
graph is free from the glaring 
reflections that spoil detail 


was inserted into each. 

The two bottles were 
bound together at top 
and bottom with electri- 
cian’s tape, with pieces 
of sponge rubber between 
them for added steadi- 
ness. Tape was also used 
to bind the free ends of the mouth- 
pieces and of the vapor tubes to keep 
them from flopping around when ap- 
plying the vapor to the object. By trial 
and error, I finaliy got the eight-inch 
extension tubes adjusted so they would 
be about half an inch from the bottoms 
of the bottles when the corks were in- 
serted. It was to facilitate this adjust- 
ment that rubber tubing was incorpo- 
rated—and, besides, it is easier to work 
with shorter pieces of glass. 

After making these adjustments in 
your vapor gun, pour just enough con- 
centrated hydrochloric acid into one 
bottle to fully cover the ends of the ex- 
tension tube, and the same amount of 
concentrated ammonium hydroxide in- 
to the other bottle. Fit the corks snug- 
ly into the tops of their respective 
bottles. 

In using this (Continued on page 130) 
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SANDALS WHIP 
(GIRAFFE SKIN) 


FEW PEOPLE WOULD 
THINK THE GENTLE 
GIRAFFE 


THICK-SKINNED... 


YET HE HAS A SKIN AN INCH THICK, AND THE TOUGHEST 
AND MOST DURABLE OF ALL ANIMALS, EVEN 
OUTLASTING RHINOCEROS HIDE? 





EUCALYPTUS OIL IS CONSIDERED GREAT MEDICINE 
EASE HOARSENESS BUT SUCH AN IDEA |S JUST 


BALONEY TO THE FUZZY LITTLE 

AUSTRALIAN TEDDY BEARS, THe KOALAS. 
THEY LIVE ON EUCALYPTUS TREES YET HAVE THE 
HARSHEST, MOST RAUCOUS WICES IN ALL AusTRALIA/ 


THE MYSTERIOUS CLICKING NOISE THATA REINDEER 
MAKES WITH HIS FEET HAS LONG BAFFLED THE 

HIGH -BROWS OF NATURAL #iSTORY. ACCORDING TO THE 
LATEST THEORY, THE CLICK IS NOT AN OUTSIDE NOISE 
PRODUCED BY THE HOOFS, BUT CUMES FROM WITHIN, 
BEING CAUSED BY A TENDON SNAPPING OVER A BONE, 0 


IN SPITE OF HIS MILITARY LOOK, THE SERGEANT-MAJOR FISH, 
SOMETIMES CALLED A COW PILOT BECAUSE HE HANGS AROUND THE. 
CLUMSY COW FISH APPARENTLY GUIDING IT TO FOOD HIDDEN IN 
THE SAND, IS REALLY NOTHING BUT A SLY MOOCHER. HE SIMPLY 
STANDS BY AND SNAPS UP THE TITBITS AS FAST AS THE POOR OLD 

POKE UNCOVERS THEM WITH HIS BLOWING / 















WHEN A MAN 
BITES A AM 
~ S N¢ NEW 
T WHEN & 
GIANT CLAM, 
A MONSTROUS 
TROPICAL MOLLUSK 
: && = ‘ . i wn ' WEIGHING & 
DISREGARDING THE DEADLY STINGING ‘3 ; <= =. i QUARTER OF 


THREADS THAT LINE THE GULLET OF THE * Pgs . A TON, BITE 
GIANT SEA ANEMONE, THE TINY ee ad ” i» ca ' Pens 
CLOWN FISH often pDarTS IN & ; B ITS SUST 


THROUGH THE OPEN MOUTH OF THE  F TOO BAD, / 

FISH-EATING PLANT TO HIDE, OR TO HELP . i ay P ag 

ITSELF TO & FREE LUNCH IN THE MONSTERS : ? = 
7 


STOMACH, AND SWIMS OUT AGAIN 
AS FRESH AS & DAISY F 
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METAL BURNS IN SUPERHEATED STEAM 
Metallic magnesium, placed in the horizontal glass tube, 
burns brilliantly in an atmosphere of steam. The water va- 
por is superheated by passing it through a hot copper coil 


TUNTS with flames make showy 
and interesting experiments for 
the amateur chemist. With sim- 
ple apparatus, you can make 

your breath burn, light a cigarette with 
steam, and perform many other novel 
tricks that will amaze your friends. 

To show that your breath actually 
will burn, you will need a lamp chim- 
ney, or a bottle with the large end cut 
off. Fit the smaller end of the chim- 
ney, or the mouth of the bottle, with a 
cork carrying a glass or metal tube, 
which serves as an inlet for illuminat- 
ing gas. Cover the larger end with the 
lid of a tin can, pierced at the center 
with a three-quarter-inch hole. This 
lid need not be gas-tight around the 
If the cap is too large, pieces 
of cork may be inserted loosely around 
the edges to hold it in place 

If your home laboratory is not piped 
for gas, you can “‘berrow”’ it from the 
kitchen range by removing one of the 
range burners with its attached ports. 
Thrust the end of a length of rubber 
tubing over the orifice spud or “gas 
hole” in the body of the gas cock, and 


edges. 


the latter will then control the flow 
of gas as usual. 
Turn the gas on gently, and after 


about ten seconds apply a lighted match 


to the hole in the tin-can lid. The is- 
suing gas will ignite and burn with 


a yellow flame. The ten-second inter- 
val allows time for expelling the air in 





SPECTACULAR STUNTS WITH 


vessel. If the 
lighted too 
soon, the gas-air 
mixture will  pro- 
duce a mild explo- 
sion, but there is 
not the _ slightest 
danger because the 
three - quarter - inch 


the 
gas is 


hole in the tin-can 
lid is amply large 
enough to_ relieve 


the sudden pressure. 

While the flame is 
burning at the end 
of the vessel, insert 
a ten or twelve-inch 
glass or metal tube 
in a length of rub- 
ber tubing. Blowing 
gently and steadily 
into the rubber end, 
pass the outlet tube 
right through the 
yellow flame and into the chimney or 
bottle. The tube carries a flame of its 
own along with it, and you will see your 
breath burning in the interior of the 
vessel! It will continue to burn as long 
as you blow into the tube, feeding the 
flame with left-over oxy- 
gen from your lungs. Air 
from the inflated bladder 
of a football or basketball 
will produce the same ef- 
fect. 

Because you are accus- 
tomed to seeing gas burn 
in air, it seems a topsy- 
turvy state of affairs when 
air burns in gas, but that 
is a perfectly correct way 
of describing what hap- 
pens here. To a chemist, 
who calls this “reciprocal 
combustion,” there is noth- 
ing surprising about it. 
He regards burning sim- 
ply as the combination of 
oxygen and some other 
substance; and it makes 
no difference to him which 
one happens to surround 
the other at the time, for 
the net result is exactly 
the same. 

A Bunsen burner pro- 
duces a blue, or nonlumin- 
ous, flame when it is get- 
ting all the air required 























Burning kerosene pro- 
duces acid vapor, ow- 
ing to impurities that 
contain sulphur. 
can prove this by hold- 
ing a moistened piece 
of blue litmus paper 
above a lamp chimney 






FOR 


HOME CHEMISTS 


for combustion. One way to turn the 
flame yellow is to cut down the air 
supply, by closing the air ports at the 
base of the burner. Another way is 
to heat the gas before it burns. 

To show this curious effect, connect 
a piece of iron pipe to the top of your 
Bunsen burner with a short length of 
rubber tubing. The pipe should be of 
about the same diameter as the burner 
stack, and at least a foot long. Turn 
on the gas, light it at the top of the 
iron-pipe extension, and adjust the gas 
supply and the burner’s air ports un- 
til the flame turns blue. Now, with an- 
other burner, or a gasoline blowtorch, 
heat the extension of iron pipe. The 
blue flame will sloWly turn yellow. By 
repeatedly heating the pipe and letting 
it cool, you can prove that the yellow 
color of the flame is not due to the 
volatilization of any oil or other com- 
bustible substance on the inside of the 
pipe. The real cause is an action known 
as “thermolysis.’”’ Heating the unburned 
gas tears apart some of its molecules— 
breaking up methane, for example, in- 
to hydrogen and free carbon, or soot. 
These particles of carbon, glowing to in- 
candescence, turn the flame luminous. 





You 
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Kerosene commonly 
contains sulphur com- 
pounds as impurities. 
When these burn, acid 
vapors are formed, 
which you can easily 
detect above a burning 
kerosene lamp. Hold a 
moistened piece of blue litmus paper 
over a lamp chimney, and in a very few 
seconds the test strip will turn red, 
showing the presence of acid. 

Even more striking than air burning 
in gas is the spectacle of metallic mag- 
nesium burning in an atmosphere of 
steam. To perform this beautiful ex- 
periment, boil water in a small flask 
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QUEER QUIRKS OF FIRE 


In the oval, a “Rose's crucible" 
improvised with a clay bubble 
pipe is being used for extract- 
ing oxygen from an oxide. Above, 
the blue flame from a Bunsen burn- 
er is turned yellow by heating a 
length of iron pipe through which 
the gas passes. At right, the ex- 
perimenter's breath “burns” in an 
atmosphere of illuminating gas, 
just as the gas would burn in air 


(or empty beer can) and lead the steam 
that is generated through a ‘“super- 
heater’ made of several turns of cop- 
per tubing, bent into a spiral and 
heated red-hot with a Bunsen burner. 
Then let the steam pass through a glass 
tube, a quarter of an inch or half an 
inch in diameter and six to eight inches 
long, containing some magnesium metal 
in ribbon or pow- 
der form. 

After you have 
generated steam, 
an alcohol lamp or 
candle placed un- 
der the flask will 
maintain a _ slow 
current of vapor 


¥ through the appa- 
ae ratus. Now and 
then, remove the 


ANOTHER METHOD 
OF REDUCTION 


Here illuminating gas 
is being passed over 
copper oxide in a hot 
\* tube. It extracts the 
oxygen it needs for 
supporting combustion 


Making Your Breath ‘'Burn"’ in 
Illuminating Gas, and Lighting 


a Cigarette with Steam, Are 
Among the Startling Effects 
That Show the Nature of Fire 


By 


RAYMOND B. WAILES 





Bunsen burner from the superheater 
and wave the flame across the glass 
tube containing the magnesium, to heat 
it in turn. When the superheater be- 
comes cherry-red, direct the flame more 
intensely and frequently on the glass 
tube. Soon the magnesium will become 
hot enough to react with the steam and 
take fire. It burns with a dazzling 
white light, just as it does in air. 

This seems strange indeed, when you 
consider that steam is often used for 
smothering fires, because it shuts off 
the supply of oxygen from the air. 
When the steam is superheated, how- 
ever, magnesium is able to obtain the 
oxygen necessary for combustion by 
tearing apart the water molecules of 
the vapor. The metal burns and forms 
magnesium oxide, which will coat the 
inside of the glass tube. Hydrogen gas, 
from the wreckage of the water mol- 
ecules, escapes with the excess steam 
and burns at the open end of the glass 
tube. 

By detaching this tube, you can use 
the flask and superheater coil to dem- 
onstrate some of the surprising attri- 
butes of superheated steam described in 
an earlier article of this series (P.S.M., 
Aug., °’35, (Continued on page 135) 
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t Inventions for 


AUTOMATIC COFFEE MAKER. From the time 
the coffee and water are put in, and the elec- 
tric current is turned on, the coffee maker at 
the left operates automatically. After the cof- 
fee has been brewed, a device turns the current 
off so the liquid can filter down into the meta! 
urn. As it cools, the heat comes on again to hold 
the beverage at an even temperature. Coffee is 
drawn conveniently through a spigot in the urn 






























SCIENTIFIC KITCHEN KNIVES. Designed like 
surgical scalpels to fit the hand and give per- 
fect balance, new-style kitchen knives like those 
illustrated below are said to give much greater 
ease and efficiency in paring fruits and 
vegetables. Various shapes of blades are 
available, adapted to different kitchen uses 


HORIZONTAL 
CUP HANDLES 


Horizontal han- 
dies, instead of 
the usual vertical 
kind, make coffee 
cups nest easily 
and are handy 
rests for ciga- 
cettes. They are 
shown at right 
with a rack hold- 
ing six cups and 
saucers neatly 
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FROZEN DESSERTS are served directly from the re- 


frigerator in attractive glass molds that fit together 






on an aluminum tray, which slides into the freezing com- 
partment. They also can be used for freezing ice cubes 
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EFFICIENCY IN THE LAUNDRY. “Blue Monday" is 
not so blue when the home is equipped with the loundry- 
sorting bins pictured at the right. Placed near the 
laundry chute, they make it easy to separate the 
clothes according to the type of leundéring required 
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SHOWER SLIPPERS 


Made of oiled silk, these 
light, cool slippers are 
not harmed by water. 
Provided with elastic 
tops, they can be slipped 
on easily as one leaves 
the shower to prevent 
tracking water onto the 
bathroom floor. Supplied 
with an oiled-skin case, 
they can be stowed in a 
suitcase for use on trips 


SEPTEMBER, 





1937 


RUBBER MATTRESS 


Latex, a material resem- 
bling sponge rubber, is 
nae throughout in the 
construction of this nov- 
el mattress. The bottom 
part is honeycombed 
with cylindrical cells that 
extend up to within an 
inch and a half of the 
top surface. The mat- 
tress is said to be 
odorless and washable 





"DRUMSTICKS" of minced chicken are turned out 
easily with this aluminum mold. The meat, packed 
around a wooden stick, is pressed firmly into the 
desired shape by squeezing the handles of the tool. 
This method of serving minced chicken presents a 
pleasing novelty and makes the meat easier to eat 


Re double boiler 





COOKER FOR ASPARAGUS. A whole 
bunch of asparagus is placed in this novel 
steaming rack designed for use with any 
type of double boiler. Supporting the 
stalks in the lower half of the boiler, while 
the upper half serves as a lid, the rack 
allows ends to boil while tips are steamed 











How the wire 
rack is used 
in a standard 


ODOR DESTROYER. Sprayed into the garbage can, as 
illustrated above, a new preparation kills coplonsner odor. 
Simmering in a pan on the stove, it overcomes cooking smells 



















SHREDDER. Onions, olives, nuts, cheese, and similar 
materials can be shredded in the device shown above, 
without leaving an odor on the fingers. The food is 
put in the container and pressed against the sliding blade 
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Hitch a Magic Lantern 





The microprojector in use. It has a polarizing disk on the microscope eyepiece for polarized light 


HI microscope hobbyist who has 

reached the point where he wants 

to do something more than mere- 

ly look into the eyepiece of his 
instrument and see a magnified image 
of whatever is on the slide, will wel- 
come the increased opportunities that a 
microprojector brings. 

A microprojector is, essentially, very 
much like the lantern-slide or motion- 
picture projector that throws an en- 
larged image of a photographic slide or 
film on a screen. Its projection lenses 
are those found in a compound micro- 
scope, and its slides are the type ordi- 
narily employed in microscopic observa- 
tion. Unlike a lantern-slide projector, 
however, it image of the 


projects an 





at se sel 


The lamp assembly, showing how the bulb is 
mounted on the lathe bed that forms the base 
of the instrument. 


Note the lamp housing 





original object, instead of a 
graph. 

A microprojector consists essentially 
of a source of strong light, a micro- 
scope, and a system of lenses for di- 
recting the light through the object and 
into the objective lens of the micro- 
scope. Generally, the tube of the micro- 
scope rests in a horizontal plane. In 
this position, it can be used with all 
permanent slides and with many live 
specimens swimming in water beneath 
a cover glass. However, for the pro- 
jection of most live specimens, and 
other objects that might run or fall off 
the slide, a vertical microscope general- 
ly is better. In such a case, a mirror or 
prism, placed just above the eyepiece, 


photo- 





Two sixty-millimeter plano-convex lenses of 
three-inch focal length, held in a special 
mount, make the condenser unit shown above 












With Your Regular Instrument 
and a Few Odds and Ends, You 
Can Rig Up a Microprojector 
That Will Throw the Enlarged 
Images of Microscopic Objects 
on a Screen for Entertaining 


Large Groups of Your Friends 


By 
MORTON C. WALLING 


intercepts the upward-moving light 
rays and directs them at right angles, 
so they will strike a vertical screen. 

There are so many possible sources 
of light, so many kinds and arrange- 
ments of condensing lenses, and so 
many accessories such as polarizers 
and water cells, that it is next to im- 
possible to describe an ideal micro- 
projector. Therefore, I shall do the 
next best thing, and describe an instru- 
ment, built largely of inexpensive parts, 
that can serve as the basis for develop- 
ment of a projector to meet the spe- 
cialized needs of the individuai. This 
instrument, because of its flexibility, is 
in itself an excellent experimental proj- 
ect, for it can be used to try out vari- 
ous arrangements of condensers, and 
for other research. 

Essential parts of the microprojector 
are: the base, source of illumination, 
condensing system, water cell, polar- 
izing system, and microscope. Since you 
will, no doubt, want to use the micro- 
scope you already have, it really should 





ait 


To protect delicate slides from radiant heat, 
a simple water cell is interposed between the 
condenser and the specimen when needed 
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LAMP HOUSING 


CONDENSER 
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LATHE BED ad 







AO WATER CELL 
Te nay 


)\ 


| POLARIZER 


to Your MICROSCOPE 


Assembly of the various units of the microprojector. Drawings below give construction details 


be considered the starting point. The 
height of the center line of the tube 
above the bed of the instrument, when 
the tube is horizontal, determines the 
distance from the bed to the centers 
of the lamp filament, condensing lenses, 
and other optical parts. 

The base of the microprojector is a 
cast-iron lathe bed, about eighteen 
inches long. Such beds are used for 
very small wood-turning lathes, and 
can be purchased at hardware stores 
and other dealers handling home-work- 
shop tools, for about a dollar. The bed 


has a slot running for most of its 
length, and the top surfaces of the 
ways, or rails, are ground level. In 


selecting a base, pick out one that looks 
reasonably straight when you sight 
along its upper edges. An optional im- 
provement is to install non-marring 
feet, two of which should be adjustable 
so the bed can be leveled on an uneven 
bench or other surface. 


For the light source, you can use a 
100-watt (or larger) projection lamp; 
a 108-watt, six-volt microscope illumi- 
nator lamp, or a six-volt automobile 
headlamp. The 108-watt lamp and auto- 
mobile bulb require a transformer for 
operation. You can buy special trans- 
formers for the microscope lamp, but it 
it cheaper to employ an ordinary toy 
transformer of 150 watts rating, with a 
six-volt tap. Be sure that the wattage 
rating is great enough to handle the 
lamp, or maximum brilliancy will not 
be obtained. 


ONSTRUCTION of the lamp sup- 
C port and housing is shown in the 
photographs and drawings. The method 
of mounting the upright rod isimportant, 
because it also is used for other units of 
the projector. This upright consists of 
a quarter-inch steel rod threaded at 
one end. A machine bolt with the head 
cut off will do nicely, if it is long 





A holder for the polarizer disk, improvised from a 
cardboard box with a screw lid. This disk is placed 
between the water cell and the end of the microscope 
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The analyzer disk is mounted over the 
microscope eyepiece in a holder made 
from a threaded jar lid and wire clip 


ANALYZER _ 






enough. This length, inci- 
dentally, depends on the 
height of the optical axis 

of the microscope above 

the lathe bed. Cut a block 

of brass or steel measur- 

if ing about one-eighth by 
4 one inch, and as long as is 
necessary to reach across 
= the lathe bed. In the cen- 
ter, drill a hole and tap it 

to thread over the end of 

the upright. Use a washer 

and nut, preferably a wing 

nut, to fasten the upright 

in position. This arrangement makes 
longitudinal adjustment easy, and lat- 
eral adjustment is possible to the limit 
of the width of the slot in the lathe bed. 
The lamp must be adjustable for 
height, and have some _ side-to-side 
movement as well, so that it can be cen- 
tered with respect to the rest of the 
optical system. A block of brass or 
steel, drilled to slide freely over the up- 
right, and provided with a wing set 
screw to lock it in position, supports the 
socket and provides these adjustments. 
You can (Continued on page 131) 
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Leaves Give Off Water 
Drawn from the Soil 


MOISTURE drawn up from the 
soil through a plant's stem trav- 
els through the entire plant and 
escapes into the air through the 
stomata, or pores, in the leaves. 
You can prove this by placing a 
leaf under a jar, as shown at the 
right, with its stem passing 
through a hole in a cardboard 
platform into a vessel of water. 
When the apparatus is placed in 
the light, water vapor escaping 
from the leaf will cover the in- 
side surface of the jar with dew, 
the moisture being drawn from 
the water in the lower vessel. The 
cardboard platform, with a small 
hole to admit the stem, insures 
that no vapor passes directly be- 
tween the two vessels. 


HOME TESTS SHOW LAWS OF 


PLANT LIFE 
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Simple Experiment Shows How Plants ''Pump" Their Food 





How To Measure 
a Plant's 
"Blood Pressure'' 


THAT the flow of water 
in a plant actually sets 
up pressure can be shown 
by connecting a glass 
tube to a cut-off stem, as 
illustrated at the right, 
and putting colored wa- 
ter in the tube to serve 
as an indicator. As mois- 
ture is drawn from the 
damp soil by the plant's 
roots, the colored water 
will rise in the tube. A 
string tied around the 
glass at the original 
level will enable you to 
observe the change as it 


takes place. 
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OsMOsIS, the process’ by 
which moisture enters roots of 
plants and is distributed 
through them, is demonstrated 
by filling a hollow in a pared 
potato with sugar and water, 
and suspending it in a glass of 
water. The water is drawn up 
through the cells of the potato 
and dilutes the sugar sirup in 
the hollow, increasing its vol- 
ume until it actually overflows 
the edges. This experiment 
makes a striking stunt to prove 
that water really can run up- 
hill, and shows the strange 
force that is responsible for 
many of the most important 
functions of plant life. 


Why Loosening Topsoil 
Preserves Moisture 


IN DRY weather, the soil around 
a growing plant should be loosened 
or stirred. To see the reason for 
this, put a lump of sugar in a sau- 
cer and sprinkle pulverized sugar 
on top of it. Then pour diluted ink 
into the saucer. The 
colored liquid will rise 
only through the lump 
sugar, and will not 
penetrate the pulver- 
ized sugar. In this 
experiment, the lump 
represents hard soil 
and the _ pulverized 
sugar loosened soil. 
Stirring the _ topsoil 
makes an insulating 
layer to keep moisture 
below the surface. 








Seeds Exhale Carbon Dioxide Gas 
TIE a spoonful of seeds in a cloth bag and sus- | 
pend it in a closed jar containing limewater. After | 
a few days, the limewater will turn white. Blow- | 
ing your breath into limewater also will turn it | 
milky, the change being due in both cases to car- 
bon dioxide gas, exhaled by man and plants alike. | 
Roots change their 
direction when the 
container is turned 
Force of Gravity Makes 
Roots Grow Downward ° 


SPROUTING seeds naturally send their 
roots downward, aS you can prove by 
an easy test. Place a few seeds on a 
cloth between glass plates set on edge 
in a saucer of water. As the seeds 
sprout, the tiny white roots will grow 
downward. Now turn the plates so 
that what formerly was the bottom 
edge is at the side, and the roots will 
change their direction and grow down- 
ward again. This action, called ‘“‘geot- 
ropism,”’ is caused by gravity 
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Loudspeaker Enclosure Improves Tone 





speakers up to thirteen 





New Ideas for Radio Fans 


SERVING as an acoustic baf- 
fle, a new loudspeaker mount- 
ing accommodates all types of 


inches 


in diameter. Designed to elim- 
inate resonance and vibration, 
the cabinet is fitted with out- 
side deflector fins which are 
adjustable to throw the sound 
in any direction, suppressing 
undesired high-frequency tones. 
The unit can be mounted hor- 
izontally, as shown, or in an 


upright position on convenient 


Adjustable deflectors throw sound in any direction brackets. 


Tube Shows When Receiver Is Tuned 


IN ONE of the latest types of visual- 


tuning-indicator tubes for use with y A glowing ring at 
. é ‘ the end of the tube 
broadcast receivers, a circle of light a acts asa tuning guide 





shows when the circuit is accurately 
tuned to a station’s signals. When no 
signal is being received, a fluorescent 
glow in the shape of a narrow ring is 
visible at the end of the tube. As the 
receiver is adjusted to bring in a signal, 
the glowing ring becomes wider and 
wider, until it almost fills the tube’s end 
when the station is properly tuned. 


New Tube Tester Has 
Built-in Data Chart 


DESIGNED for ready reference, a new 
tube tester is equipped with a special, 
rotating chart that makes it easy to look 
up the characteristics and specifications 











Novel Power Indicators 
for Radio Transmitters 


NOVEL tuning ‘‘wands”’ now available 
simplify the problem of adjusting ama- 
teur transmitters. Consisting of glass 
neon tubes supported on metal brack- 
ets for panel mounting, as shown above, 
the indicators show accurately when a 
transmitter is tuned to resonance. Pick- 
ing up power from the radio-frequency 
portion of the circuit, the tubes glow 
and indicate by their brightness the 
tuning adjustment that is providing 
maximum power. They also can be used 
as efficient modulation indicators. 





of the tube being tested. Replacing the 
individual instruction cards now used, 
the new chart cannot be lost, and gives 
the data on all common tubes at a twist 
of a knob. The dial is easily replaced 
when the introduction of new tubes 
makes it obsolete. 










Turning the knob at the right rotates the 
dial to give the tube specifications desired 
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Stand Holds Chassis for Wiring 


Circuit wiring is greatly simplified by 
the adjustable chassis cradle. The clamps 
that hold the radio are shown at the left 

















WORK on complicated 
radio circuits is simpli- 
fied by a new swinging 
cradle intended for re- 
pairmen and amateur 
set builders. Two up- 
rights, adjustable to the 
width of the receiver, 
carry pivoted clamps 
that grip the edges of 
the chassis firmly. The 
chassis then may be 
turned to any angle and 
locked in place, making 
it possible to work on 
any part of the circuit 
easily without injuring 
delicate parts. 
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EASILY MADE FROM 


ECAUSE few small home-built re- 
ceivers cover the so-called “X”’ 
band where government weather 
reports, airway radio beacons, 

and ship distress calls are heard, many 
radio fans miss some of the most thrill- 
ing wave lengths on the air. The sim- 
ple receiver shown covers this band as 
well as the regular broadcast band. 
With a flip of a switch, it can be trans- 
formed from an ordinary broadcast set 
into a long-wave outfit that will bring 
in stations up to 1,200 meters. 
Although basically, the circuit is a 
simple regenerative hook-up, it gives 


constant regeneration over a wide range 
of tuning, making it possible to adjust 
sensitivity 


°. 
the receiver at maximum 


, 8) RE SRAAM * Wie ORES 


Ty 


The small parts are mounted under the chassis to simplify 
the connections to 


the two tube sockets 








and the coil 


and slide from one station to another 
with an ease approaching that of an ex- 
pensive superheterodyne. 

As shown in the diagram, two new- 
type metal tubes are used. A 6J7 func- 
tions as the regenerative detector, while 
a 6F6 serves as a high-gain, audio-fre- 
quency amplifier. To obtain the neces- 
sary feedback, the cathode of the 6J7 
detector is tapped across a .0002-micro- 
farad condenser. Two additional con- 
Gensers, each having a capacity of 
.00004 microfarads, are connected in 
series across the cathode and grid. This 
arrangement allows greater flexibility 
in coupling the antenna into the circuit. 
When maximum pick-up is desired, the 
antenna can be connected through the 
jack J.; for maximum se- 
lectivity, jack J; can be 
used. In either case, an- 
tenna lengths of from ten 
to fifty feet will prove sat- 
isfactory. 

Despite the wide adapt- 
ability of the set, the cir- 
cuit is easily wired and 
the homemade parts are 
simple to construct. This 
applies particularly to the 
coil. Unlike the units used 
in most dual-band receiv- 
ers, the single tuning in- 
ductance shown consists 
simply of 360 turns of No. 
32 enamel-covered copper 
wire wound on a one and 
one quarter inch diameter 
composition form, with a 
single tap placed 280 turns 
from the bottom end. A 
sixty-millihenry, lattice- 
wound, radio-frequency 
choke is used across the 
condenser C:,and a single- 
pole, single-throw toggle 
switch connects the bot- 
tom of the coil winding to 
the tap. When the switch 
is closed, the bottom por- 
tion of the coil is shorted 
out and the tuning range 
covers the broadcast band 
from about 610 to 1650 
kilocycles. When the switch 
is open, the full length of 
the coil is used and the 
250 to 630-kilocycle range 
is covered. 

There is just one pre- 
caution in assembling the 
tuning circuit. If the 
.000365-microfarad tuning 
condenser is provided with 
a trimmer, make sure that 
the latter is adjusted to its 
wide-open position. If left 
closed, the change in ca- 
pacity will tend to limit 
the overall frequency 
range of the circuit. 








X‘’ Band Receiver 


STANDARD PARTS 





Three controls and two 
pairs of jacks are mount- 
ed on the aluminum panel 


As for the hook-up, the set is wired 
like any small receiver. Make the con- 
nections to the sockets, coil, and other 
large parts first, then it will be easier 
to wire the small resistors and con- 
densers. 

Like the coil, the receiver’s power 
supply is reduced to the simplest terms. 
For the plate circuit, a single forty- 
five-volt “B” battery will provide more 
than enough power for headphone use, 
while a six-volt storage battery, or four 
dry cells connected in series, serves as 
the filament supply. Incidentally, the 
receiver will operate efficiently on “B” 
voltages as low as ten or twelve volts. 
Also, if a 6C5 tube is substituted for 
the 6F6 tube, the filament current con- 
sumption can be reduced approximately 
forty percent—-an important considera- 
tion from the standpoint of economy if 
dry cells are used. This tube change 
can be made merely by substituting one 
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How connections to the battery supply can 
be made with a four-prong plug and cable 
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This Inexpensive Dual-Wave 


Set Brings in the Airway 


Radio Beacons, 


Weather Reports, and Ship 
Distress Calls As Well As 


Regular Broadcast Stations 


By 
GUY FOREST 


tube for the other in the socket, no cir- 
cuit alteration being necessary. 


If a regular 110-volt, alternating- 
current supply is desired, the simplified 
circuit shown in the diagrams, or any 
similar circuit delivering six milliam- 
peres at forty-five volts and one ampere 
at six volts, can be used. In either case, 
however, the power connections will be 
greatly simplified if the receiver is pro- 
vided with a four-prong plug and cable. 

When using a house-current supply, 
a 110-volt switch should be placed in 
the alternating-current line. If batter- 
ies are employed, the cable connector 
can be used to disconnect the batteries 
and the switch can be omitted. 

In constructing the 114 by 414 by T- 
inch chassis and the 7 by 7%4-inch 
panel, I used No. 16 gauge sheet alu- 
minum. If sheet iron is used, No. 18 
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For operation on a 110-volt house-lighting 
circuit, the power supply above can be used 
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Government 





gauge metal will serve adequately. As 
shown in the photographs, the tubes, 
choke, and coil are mounted above the 
chassis, the small resistors and con- 
densers under the chassis, and the tun- 
ing condenser, regeneration control, 
and switch on the panel. 

In using the receiver on the “X” 
band, it will not be difficult to locate 
the government weather reports and 
commercial stations. The airways radio 
beacons can be easily recognized by a 
single-tone audio note. If you happen 
to be located ‘‘on course,’’ between two 
airports, this tone will be continuous, 
However, if your receiver is located to 
one side or the other, which is more 
likely, the letter ‘‘a’’ (dot dash) or the 
letter ‘‘n” (dash dot) will be heard in 
code. Which letter you hear will de- 
pend on which side of the course you 
are located. At the end of each minute, 
there will be a short period of silence 
followed by one or two letters in code. 
These letters identify the home airport 
where the radio beacon is_ located. 
Regularly, on schedule, weather reports 
in voice will be given. The weather re- 
ports differ from the reports usually 
heard in that they give actual on-the- 
spot descriptions of the weather con- 
ditions at the airports along the airline. 

Lighthouse radio beacons can be rec- 
ognized by the repetition of one letter 
in code repeated for intervals of one 
minute each. Usually, three stations in 
three different locations will transmit 
in sequence so that a ship can take ra- 
dio compass bearings on each and de- 
termine its position. 

In common with all receivers having 
a regenerative circuit, this set is cap- 



















At left, wiring diagram for the simple, two- 
tube circuit. The parts, listed below, are few 
in number, and can be purchased at low cost 





WHAT YOU WILL NEED 


Variable condenser, .000365 mfd. 

Fixed condenser, mica, .0002 mfd 

_—Fixed condenser, mica, .00004 mfd. 

;—Fixed condenser, mica, .0001 mfd. 

By-pass condenser, paper, 1 mfd., 

200 volt. 

C,.—Coupling condenser, paper, .01 mfd., 
100 volt. 

C;—By-pass condenser, electrolytic, 10 
mfd., 25 volt. 

R,.—Resistor, metallized, 2 megohm, % 
watt. 

R..—Potentiometer, 50,000 ohm. 

R;.—Resistor, metallized, .25 megohm, 


nt antl an an 
eo 8s 


1 watt. 
R,.—Resistor, metallized, 1 megohm, 4 
watt. 
R;.—Resistor, metallized, 400 ohm, 1 
watt. 
L,—Tuning coil (see text) 
L..—Radio-frequency choke, 60 mh. 
Sw.—Toggle switch, single-pole, single- 
throw. 
J; and J.—Insulated jacks for antenna 
Js and J,y.—Insulated jacks for ear- 
phones. 
Miscellaneous.—Chassis, panel, sockets, 
tubes, wire, nuts, screws, solder, dial, 
lugs, knobs, etc. 








able of interfering with other nearby 
receivers if it is improperly tuned. When 
tuning past stations, the set may oscil- 
late and give the familiar “peanut 
whistle” effect, which will be heard in 
any other receivers in the vicinity. 
However, this annoyance can be kept to 
a minimum if the operator will tune the 
set from edge to edge of a signal, and 
back down the regeneration until there 
is no tendency to whistle, then tune ex- 
actly to the center of the carrier wave. 
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How a right- 
angle 
can be made 
in one motion 


turn 




















GUS 


gives 


Beginning of turn 
to right 








2- End of turn..- 


GOOD STEER 
ON STEERING 


US WILSON, part owner 
and chief mechanic of 
the Model Garage, was 

the cellar with his 
partner, Joe Clark, discussing some pro- 
posed changes in the racks for storing 
new tires. 

“Seems to me, Joe—’’ Gus was say- 
ing, when a familiar creaking in the 
beams over his head interrupted him 
The rumble told Gus that a customer's 
car had just rolled onto the main floor. 
He headed for the stairs, but before 
he reached them there came a final, pro- 
testing creak from the beams as the 
brakes on the incoming car were jam- 
med on with vicious force, and a voice 
like the bellow of a bull shouted an ear- 
splitting, “Hey, Gus!” 


“Hello, Tim,” Gus grunted to the 


huge, heavy-set man who was climbing 
his brand 


out of new sedan “What's 





eating you today? Have you pushed 
one of the pedals through the floor 
boards, torn the emergency-brake lever 
out by the roots, or maybe accidentally 
ripped a hunk out of the steering 


wheel ?”’ 

“G'wan, Gus, stop kidding,” Tim 
Grogan replied, with a chuckle that 
shook his barrel-like chest. “I just 


stopped in to see if you could do any- 
thing about this steering gear.”’ 

“What seems to be the matter with 
it?’’ Gus asked, as he reached through 
the window and gave the steering wheel 
an experimental twist. 

“Nothing’s busted,” Grogan’ ex- 
plained. “What I’m kicking about is 
all the motion you have to go through 
just to turn around a corner and, worse 


By MARTIN BUNN 








“Lots of fellows make turns like 
that,’ Gus commented, "and no won- 
der they complain about it taking 
so much motion. Now let me show 
you just how it ought to be done.’ 


yet, when you have to park the 
car. Why, when I swing a corner I 
have to turn that darned steering 
wheel like I was winding up a 
music box. It’s a nuisance. 
What’s the sense of making a 
steering wheel that you have to 
turn so far to make the front 
wheels do what you want them 
to? My last car was bad enough, 
but this is much worse. Why can’t 
they make them like they did in 
the old days, when all you had to 
do to go around a right-angle cor- 
ner was to give the wheel about a 
quarter turn or so?” 

“Well,” explained Gus, “one of 
the reasons why they make steer- 
ing wheels like they do now is so 
women can turn them easy—and 
you know a lot of women drive, these 
days. The more you gear down the 
steering wheel, the more you must turn 
it to get the front wheels to any given 
angle—and the easier it moves, too.” 

“Humph!” Grogan snorted disgtsted- 
ly. “Just a lot of sissy automobiles. 
That’s what they’re turning out, these 
days. Made for women, and for men 
with jelly in their arms instead of mus- 
cles!” 

Gus grinned. ‘Too bad we can’t all 
be regular Samsons like you! Serious- 
ly, though, there are other reasons for 
the low gearing of steering wheels. I'll 
bet even you wouldn’t like to handle a 
modern car if it had the quick-action 
effect you talk about. You've got to 
remember two things. First, it really 
takes a lot more power to turn the front 
wheels of a modern car than it used to, 
because of the big tires all cars use 
nowadays. I grant you that steering in 
ordinary driving would call for only a 
little more pull on the wheel if you had 
an old-time steering-gear ratio, but 
I'll bet that with all the muscle you've 
got, you wouldn’t find it any too easy 
to park such a car in a small space— 
especially if the tires happened to be a 
trifle soft. And a man with just ordi- 
nary muscles would feel iike he’d been 
through a wrestling match by the time 
he got front and rear wheels against 
the curb. 

“Then there’s another 
considered,” Gus went on, ‘‘and that is 
the speed cars travel now. In the 
days when they used quick-acting steer- 
ing gears, thirty miles an hour was fast 
and forty or fifty was going like the 
devil. At high speed, a quick-acting 
steering gear calls for a lot of skill 
especially if the road isn’t any too 
smooth. A dub is quite likely to wobble 
all over the place with such a combina- 
tion. 

“Aside from that,”’ continued, 
warming up to his subject, “think what 
would happen to the average man if he 
had a quick- (Continued on page 133) 


point to be 


Gus 
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WO easily built in- 

sect exterminators 

are illustrated, both 

of the electrical 
type. One is for ridding 
the garden of the count- 
less flying insects that 
infest it at night; the 
other is for electrocuting 
house flies. 

The device for the gar- 
den will attract and de- 
stroy mosquitoes, moths, 
gnats, beetles, and simi- 
lar pests. It may also be 
used in an orchard or 
wherever night-flying in- 
sects are causing dam- 
age or annoyance. 

For the cage of this 
exterminator, cut two 
circles of well-seasoned 
wood 14 in. thick and 614 
in. in diameter. Nail 
them together tempo- 
rarily and drill two sets 
of holes as shown in 
Figs. 1 and 2 of the draw- 
ings on the following 
page. Cut a 1%4-in. hole 
in the center of the top- 
piece, and a 31%-in. hole 
in the bottom piece. 

Cut eight sections of 
32-in. wood dowel, 7 in. 
long, and beginning 5 in. from one end, 
make saw slots in each section about 
1/32 in. deep and % in. apart to within 
>, in. of the opposite end. Glue the dow- 
el sections and circular ends together 
so that the slots are toward the outer 
edge. Provide two screw terminals in 
the top circular section. Paint the cage 
with insulating varnish or shellac. 

In winding the cage, any size bare 
iron, brass, or copper wire from No. 18 
to 26 gauge may be used, although 
brass and copper are to be preferred. 
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How to build two simple 
types of exterminators. 
One rids the garden of 
moths, mosquitoes, and 
various flying pests; 
the other is especially 


designed to kill flies 


RALPH WYATT 





By 


Secure one end of the wire to the bot- 
tom end of one of the notched rods; 
then, by skipping every other notch, 
wind the wire to the top and fasten it 
under one of the terminal screws. Se- 
cure another wire to the same rod at 
the bottom, taking care that it does not 
touch the first wire, and carry the wire 
through the remaining notches to the 
other terminal screw. Under no circum- 
stances should the two wires touch each 
other. 

Fasten a lamp socket to the top wood 
























Above, lured by 
light, insects fly 
against the wire 
cage and are in- 
stantlykilled. Left 
inserting baited 
=> card in electric 
fly exterminator 


section by soldering to small metal 
angles, as in Fig. 3. Mount an ordinary 
bell transformer with an 8- or 10-volt 
secondary adjacent to the socket, and 
connect the transformer and socket, as 
in Fig. 5. It will be noted that the origi- 
nal secondary winding of the trans- 
former is to be connected to the light- 
ing line through the 100-watt lamp, 
while what was intended to be the pri- 
mary winding now serves as the high- 
voltage secondary. With this arrange- 
ment it is possible to get a voltage of 
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Winding the 
designed for 


je of the exterminator 
mosquitoes and other garden 


wire co 
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pests. Below, drawings of trap and cover 
—_ . a Build two 8 by 10-in. frames 
M- es ee : of well-seasoned wood, as shown 
/ ’ \ f Pr. \ in Fig. 6, and bolt them together. 
~14— 5 / \ The cardboard spacer should be 
Vif . a about \% in. thick and % in. 
of le ’ \ } wide, so that a piece of card- 
\ om / \ board for holding the bait may 
Peak —~~4 \ / be inserted between the frames. 
-« ‘ Cut openings in the bottom of 
Aho ~— 7 __ Fig t Fig _ the frame and provide a latch 
T for holding the bait card. 
aM ; i Beginning *, in. from the in- 
4ING - \— side end of the frame, saw 
= notches 44 in. apart and 1/32 in. 
ne EPA Ds t v- s -6 deep, to within ‘4 in. of the op- 
| , posite end of the frame. Fasten 
77 . yet a 31. by §8-in. 
ia Tek. a platform with ter- 
\ oe 3 minal screws to 
MEG SLOTTED the top of the 
| ty “B' APA frame, as shown 
pas in Fig. 7. Paint 
TS=iti the frame with 
Hi i ‘yi insulating varnish 
) Hee ta Fie 3 or shellac. Secure 
La. ont, an end of the 
For NightFlying Insects winding wire to 
the lower end of 
from 200 to 300 volts, de- the frame, and 
pending upon the size of wind the wire to 
lamp used. Using a 100- the top, filling 
watt lamp will provide ap- 
proximately 300 volts. It 
a higher voltage is de- 
sired for special applica- — 
tions, it may be obtained | 
by using the method to be 7 cs & 
described later. > . ad 
When the cage has been “eo ‘ 
wired, the outer ',-in A power transformer from anold midget rn") 2 : 
dowel sections may be radio set is used for the fly killer a" dae, ot or 
glued in place to prevent Fic 


accidental contact with the 
current-carrying wires. While one may 


receive an unpleasant shock through 
his fingers, the device is in no sense 
dangerous. Since the 110-volt line is 


completely isolated from the cage wires, 
there is no possibility of one’s getting 
a shock through his body to the ground. 

Provide a metal with a hook, 
ventilating holes, and porcelain bushing 
for the connecting cord, as shown in 
Fig. 4 

The second 
for house flies. 
locations cleanly 
pended 
or 


cover 


tvpe of exterminator 
It will rid fly-infested 
and efficiently if sus- 
in an open space, hung against a 
wall, or even placed flat on a 


1S 


Loc r 


table 


S4 
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Left, 
with cover removed 
to show how the bell 
transformer is placed 
alongside the lamp 
socket. Connections 
are indicated below 


exterminator 











Fasten the end to a 
terminal screw. Begin at the same 
lower end of the frame, and wind an- 
other wire to the top of the frame in 
the remaining slot, ending at the re- 
maining terminal screw. 

Provide two sides of '4,-in. plywood, 
by 14 in., and drill holes for four 
1,-in. wooden guard rods. (‘For the 
sake of clearness, only one side is 
shown in Fig. 7.) Make two metal 
troughs to catch the dead flies. Place 
dowels in the holes for guard rods. 

A small power transformer such as is 
used in midget radio sets, with a max- 
imum voltage 700 volts, is -used. 
Other radio transformers or small neon 
transformers may be substituted 
vided the voltage is not over 1,000 volts. 
As mentioned before, an accidental 
shock is likely to be unpleasant, al- 
though not dangerous. It is advisable, 
however, to keep the device out of the 
reach of small children. Provide a metal 
cover, with hook, porcelain bushing, 
and ventilating holes, as shown in Fig. 
S. For bait, the cardboard that slips in 
between the frame sections may be 
coated with syrup or sugar and water, 
or pieces of meat or other food scraps 
may be wired to the cardboard. 


every other slot. 
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pro- 
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How the fly exterminator is 
built. Instead of a lamp, the 
lure is a syrup-smeared card, 
which is slipped inside the cage 
POPULAR SCIENCE 


MONTHLY 


























What ingenuity can 
do in simplifying the 


building of a child's SEWING -MACHINE 


auto is demonstrated 2HEOSTAT, OPERATED 

in this remarkable BY PEDAL, CONTROLS --————————____ 
little car. Dimensions SPEED ~ ?. 

have to be modified // 

in each instance, of sauce” Ua) / 

course, to suit the TYPE —* . 

size of the child and HORN / 

the old parts that — 


hoppen to beon hand RY smal 



















HOSE readers who have expressed 


a desire to build miniature autos 

may tind helpful suggestions in the 
design illustrated. It is a car I built 
mainly from junked automobile parts 
for my daughter, who is not yet five 
years old. She is able to control it per- 
fectly and can apply the brakes or 


change from a forward to a reverse 
speed. 
The chassis is made from 134-in. 


angle iron, mounted on two main leaves 
from old automobile springs. The 
wheels are a standard type with large 


tires sold for use on various wheeled 
toys. 

For the front axle I used an old 
model-T Ford tie rod. This was cut 


down, and the yokes were attached to 
both ends. The yokes come with brass 
bushings in them, and the pins fit snug- 
ly. There are oil cups at the top. 

The motive power is derived from an 
old 12-volt Dodge self-starter operated 
by two 6-volt storage batteries. The 
drive is worm and gear, the gear being 
mounted directly on the rear axle. In 
this way the car is geared to do eight 
miles an hour. 

The speed is controlled by an old 
sewing-machine rheostat, rewound with 
nichrome wire so that by moving the 
lever it is possible to obtain six speeds 
from a standstill up to eight miles an 
hour. The rheostat lever is attached to 
a foot pedal, and the farther the pedal 
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TIE ROD FROM 
FORD FRONT 
END PLATE FROM AUTO GENERATOR 


WITH WORM-DRIVEN SHAFT OF pe 
DISTRIBUTOR FOR STEERING GEAR 


— 






- 


SS) 





AXLE 


MAIN LEAF 
12-VOLT STARTER MOTOR OF AUTO 
MOUNTED ON PIVOTED SPRING 
BRACKET RIDES WITH 
MOTION OF SPRINGS 
ONE WHEEL 


FREE WHEELING 
FOR DIFFERENTIAL, 
OTHER WHEEL USED 
AS DRIVE WHEEL 


is depressed, the faster the car will go. 

Alongside the accelerator pedal is the 
brake pedal, which is so arranged that 
the same foot is used for both, making 
it impossible to apply the brake while 
the power is on. 

The motor is reversed by means of 
a double-pole, double-throw switch. 
With a few minor changes in the switch, 
it is used as a speed lever. 


Clothes Hangers Hold 
Outdoor Drying Rack 


WHEN small articles of any kind 
have to be dried in the sun, a con- 
venient rack to hold them may be 
made by hooking two wire clothes 
hangers over a clothes line or any 
similar line and suspending a board 
between them.—I. M. HOWARD. 






TIRE AND RIM 


FROM BABY 
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SHELLAC is almost universally 
used in the shop and garage. To 
make it handy for immediate use, 
many mechanics keep 
suspended in 
the bottle of shellac by 
pushing the handle 
through a hole in the 
cork. Another good idea 


a brush 


EXTENSION ARMS RIVETED TO 
SWITCH BLADES TO 
THROW 


SHORTE 





J coRnWARD AND REVERSE SWITCH, 
DOU BLE-POLE, DOUBL =E-THROW 
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Yama \ WORM GEAR ow 

; AUTO TRANSMISSION 
REAR AXLE BRAKE MECHANISM 
TURNS IN EYE MOUNTED ON MOTOR 
OF SPRING SHAFT 
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Miniature Auto 


WITH 


Electric Drive 
BUILT MAINLY FROM JUNKED PARTS 


The steering box is of worm-and- 
gear type with a ratio of three and a 
half to one. This was obtained from an 
old Buick generator with the ignition 
unit mounted on it. The head at the 
commutator end, which contains the 


worm and gear, was used as the case. 
The armature shaft serves as the steer- 
ing post; part of the distributor shaft, 
as the cross shaft. 


IRVING STEIN HARDT. 















Painted novel- 
ties set out on 
a board to dry 
in the open air 


Keeping Shellac Ready for Odd Shop Jobs 


is to fasten the shellac 
bottle to a small board 
so the danger of tipping 
it over is reduced. Coat 
the bottom of the bot- 
tle and the board with 
shellac, press them to- 
gether, and let them 
dry overnight.—B. K. 











OUR CONSTRUCTION KITS ARE INVALUABLE TIMESAVERS. SEE PAGE 2! 85 











The object of the game is to drive the ball 
through the various holes and out at one 
end or the other. Either layout may be used 


FAST AND FURIOUS 
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Hockey Game Played in Long Wooden Box 


N EXCITING substitute for hockey 
A can be made as shown from old 
lumber of any kind strong enough to 
stand the severe pounding. Two or four 
players may take part, and the game 
is equally well suited for indoor use in 
inclement weather or outdoor use at 
camps or playgrounds or in any back 
yard. 

The dimensions may be changed for 
the most part so as to suit the material 
at hand, though the width should not 
be more than 3 ft. The longer the game 
box, the more lively the scrimmage. If 
grown men are to play the game, the 
partitions will have to be made from 
2-in. thick stock. 


A broom handle makes a good stick, 
with a block of maple or oak for the 
head. The angle for the head is usually 
from 45 to 60 deg. A hole is bored in 
the head, and the handle is glued on 
very tightly. 

The hockey ball should be about the 
size of a golf ball; in fact, a golf ball 
may be used, though something harder 
is to be preferred because a golf ball is 
inclined to bounce too freely. A small 
iron ball is better. 

After the ball has been placed in the 
center of the middle compartment, the 
contestants start with “hockey one, 
hockey two, hockey three, play!” They 
tap their sticks together between each 


Sunflower Toothpick Holder 


TOOTHPICKS for spearing olives, cocktail sausages, 
and other appetizers may be served much more at- 


solder the 


which are 





Made of metal, this 
trey or table novelty 


the purpose. 







tractively and conveniently than usual by making a 
metal holder of the type illustrated. 
to give a sunflower effect. 

The material used for this particular model was 
nickel-plated zinc, but any suitable metal will serve 
Cut a 2!.-in. disk for the base and to it 
stem 


It is designed 


(3/16 by 5'% in.) and two leaves, 
and 41, in. long respectively. Two 
disks, each 114 
in. in diameter, 


ey are soldered to- 
» eee 
ae gether and to the 


stem for holding 
the toothpicks. If 
you wish, the lat- 
ter may be of the 
colored variety, 
or ordinary tooth- 


is designed to hold picks may be col- 
colored toothpicks *— ored_ beforehand 
4 _) 2) =«Oby dipping them 

shee = LAW AY in dye.—K. M. 





statement. At the third tap, the ball is 
in play, and the fun begins. The object 
is to take the ball as quickly as possible 
out through the small holes to the goal. 

Only a few rules are needed. Holes 
should not be blocked with the stick, 
and the ball must not be held tightly 
in the corners. If the ball is knocked 
out of the box, it should go back in play 
at the point where it left the playing 
field, and the same starting process is 
used as at the beginning of the game. 
Players should not step into the box, but 
should stand on the floor or ground out- 
side at all times. If the game is found 


too strenuous for two contestants, four 
R. H. 


ean play.- 
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Remodeled Drafting Pen 
Drives Tiny Screws 


For starting and driving very small 
machine and wood screws in clocks, 
cameras, small motors, and the like, an 
excellent tool may be made from a dis- 
carded draftsman’s ruling pen or an in- 
expensive new pen. 

The points are filed down until they 
are about 3/32 in. in width, and the im- 
movable blade is filed still more, until 
3/32 in. shorter than the other blade. 
Both are then beveled from the side. 
In use, the short blade is placed in 
the slot, and the longer one tightened 
against the outside of the screw head 
as shown above.—JAMES W. WYATT. 
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Each block is bored to receive the mandrel, then mounted 
Tami Motil Mobile MeolMrilleliin mae] s\-1¢-1° Morello um ule Mmolitier) 





The block is then turned in the form of a cylinder, and 
the ends are carefully finish-turned to the correct length 











When the: blocks have been assembled on the metal core 
and strongly glued, they are turned to the desired shape 





UILT-UP turnings of colored woods 
usually give the woodworker consider- 
able trouble. This is especially true of 
long, thin turnings for candlesticks and 

lamp bases. If made in the regular way, 
the article lacks strength and is very diffi- 
cult to drill lengthwise without breaking the 
joints or splitting the turning. 

With the method shown, all this is avoid- 
ed. The various pieces are assembled on a 
4 mandrel of steel rod or brass tubing, which 
acts as a core. For turnings that require a 
hole through the center, tubing is used; for 
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METAL CORE STRENGTHENS STOCK FOR 


Thin Built-up Turnings 


other turnings, the steel rod 
is better. The size of the core 
depends upon the diameter of 
the finished article, although 
it is best to avoid too small 
a rod because of the possi- 


bility that the turning 
may “spring.” The 
wood may be turned 
down to reveal the core 
at one or more places 
along the piece, if de- 
sired. When the ex- 
posed metal is polished, 
it forms a decorative 
contrasting band or 
bands. 

The pieces of wood 
selected for making the 
project are first sawed 
to shape and cut slight- 
ly longer than neces- 
sary. A hole the size of 
the core is_ drilled 
lengthwise through each 
piece. End plugs are 
fitted in the hole to cen- 
ter and hold these blocks 
in the lathe. The plugs 
are easily made byturn- 
ing a cylinder of wood 


The finished lamp 
standard is very 
strong because of 
its metal backbone 




































To avoid the usual difficulties of making thin turnings, a number of 
blocks are glued together on a steel rod or a piece of brass tubing 


and tapering it towards the cen- 
ter in each direction to a size 
slightly less than that of the 
core. It is then cut in two. 

The outside of the blocks is 
rough-turned to form cylinders, 
and the ends are finish-turned to 
the required length. These ends 
should be at perfect right angles 
to the hole in the center. 

The core should then be cen- 
tered in the lathe. If the article 
is to be a lamp base, one end of 
the core may be let into a hole in 
the faceplace turning. End plugs 
may be used as in turning the 
wooden blocks. The brass tube 
shown happened to be of the 
same size as the shoulder of the 
dead center so the writer was 
able to hold it with that. 

In assembling the blocks on 
the core, any high-grade glue 
may be used, the glue being ap- 
plied to the metal as well as the 
wood. The assembly should be 
tightly clamped, but care should 
be used not to spring the work 
out of line. When the glue is 
dry, the piece is ready to be 
turned to its final shape. As all 
the rough turning has already 
been completed, there should be 
little strain on the work, which 
may be shaped down as small as 
desired, yet still maintain its 
strength. HOWARD R. HEYDORF. 
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WHEN IT’S TOO HOT TO TACKLE BIG 


LIGHT CRAFTWORK 










Designs for cutting heads and bodies from lumber 34 in, thick 


VA Comical Jig-Sawed Birds Bob 


Their Heads in the Breeze 


HESE bird novelties add a touch of color to the garden and 
an element of humor as well, because their heads wave 
back and forth in the breeze. 

Lumber % in. thick from the ends of apple or other boxes 
does nicely for the body and head. The work can be done on a 
jig saw or by hand with a coping saw. The colors should be 
bright. The legs may be wire or dowels. 

The neck for the tall birds should be rather long and made 
of some waste type of spring steel. Worn-out band-saw blades 
are satisfactory; the teeth can be cut off with a pair of sharp 
tin snips, and the blade ends inserted in cuts in the body and 
v head. Hack-saw blades, window-shade springs, and even cor- 
set stays may be used if the band-saw steel is not easily ob- 
tained. Paint the metal parts thoroughly.—R. H. JENKINS. 


. 


Placed in a pool, 
these birds add 


a touch of color 
Portrait Illuminated by Picture-Frame Lamp 


PICTURE-FRAME lamp like that 
A shown at the right takes up no 
more room than a lamp and shows off 
a portrait to advantage. 

The frame is made from a single 
block of walnut or other hardwood 2 
by 10 by 10 in. First saw it octagon 
shape, then mount in the lathe for fin- 
ishing. Turn the molding around the 
inside of the opening on the front of 
the frame. Cut the circle out of the 
back with a parting tool. By careful 
measuring, the center may be removed 
in one piece, and the rabbet for hold- 
ing the picture and glass cut at the 
same time. When the frame is almost 





loose from the center, shut off the pow- After the molding on the inside of the front of 
er, and use a sharp skew chisel or a the frame has been cut, the center is removed by 
pocketknife set on the tool rest to cut cutting from the back as shown above. At right is 
through the remaining wood. the completed lamp. Below are the drawings and 

After the base and the frame are method of shaping the molding on frame and base 





finished, mold the edges on either the 
shaper or the drill press. 
The head of the drill need 
not be reversed if a wood 
table is used over the steel 
table. Bore holes for the 
ord—up through the brack- 
et and out through the cen- 
ter of the frame top-—before 
assembling. Screw the brack- 
ets to the base and frame. 
Apply a finish of rubbed 
varnish or lacquer before 
wiring. Fasten the picture 
and glass with picture nails, 
then attach the back panel. 
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JOBS, TRY MAKING 


NOVELTIES 


Feathers Decorate Indian Plaque 


ECORATED with genuine feathers, 

this carved Indian head makes a 
colorful plaque to adorn the wall of a 
den or recreation room. 

The materials are itemized in the ac- 
companying list. When you have ob- 
tained them, saw and carve the head as 
shown. Stain or finish it the natural 
color of the wood, and insert a short 
dowel rod to hold the horn. 

Glue the thongs and hair to the 
feather quills, tip the feathers with 


LIST OF MATERIALS 


THESE 


horsehair, and tie the 
feathers as indicated. Cut 
the leather for the head- 
gear with sufficient allow- 
ance to overlap the head 
for gluing as shown by the 
dotted line in the side view 
of the carved head. Cut a 
hole in the leather to slip 
over the horn dowel. Bead 
and attach the feathers as 
(Continued on page 124) 





WooD 

1 pe. 5g by 314 by 5-in. gumwood 
for head. 

1 pe. 1 by 11%4-in. 


wood for base. 


diameter gum- 

















































METHOD 
OF TYING 
FEATHERS cA 








1 pe. %4 by 34 by 114-in. gumwood 
for horn. 
1 pe. paper-thin veneer 8!4 in. in 
diameter for background. 
LEATHER 
1 pe. approximately 4 by 6 in. for 
headgear. This should be thin leath- 
er such as that from an old leather 
jacket, high-top shoes, gloves, or a 
book cover. \ good substitute is 
felt from a discarded hat. Brown 
is the best color. 
pe. 'g by 1-in. thong, and 1 piece 
s by 6 in. 
FEATHERS 
or 7 about 41% in. long. Wing 
feathers of the mallard duck are 
best, but white duck or pigeon 
feathers may be used. pa 3 
- oe 
MISCELLANEOUS 
fur from a squirrel tail or any long 
inimal hair horsehair. Yellow, 
red, blue. and white weaving beads. 
Glue, string jor tying eathers, etc. 


Turntable Holds 
little novelties are al- 


OLORFUL 
ways in demand. Here is one 


that shows a maid watering six midget 
cactus plants set into holes in a revolv- 
ing stand. Suitable plants, in variously 
colored pots, may be purchased. 





ie 
EDGE VIEW OF BACK 


Tiny Cactus Plants 


The base, which consists 
of two interlocking pieces, 
is cut from wood 12 by 1 
by 5144 in. Cut a 14 by %- 
in. dado in the center of 
each piece; then jig-saw 

them. When they are 
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washer between 
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When. assembling the 
ports, place a small 


base and turntable 


7 Ye" SQUARES fitted together, a 
a hole should be drilled 
o~ for a 1%-in. No. 6 
Shas blued roundhead 
aN / wood screw. 
Le The turntable is 
lat | 1,-in. plywood, 6 in. 
, in diameter. The 
[| holes are about 1 in. 
—GPpwwooy fi 2s apart, centered 15/16 
in. from the edge. A 
¢ 3/16-in. hole is drilled in the cen- 
Mg | ster of the table. 
BY ‘4" DEEP ee The figure of the girl is cut 
o , Figure >; next, with an individual base 
. Base ars a slotted to hold her feet. When fin- 


ished, this base fits on the screw, 
but it is not screwed down tight 
because there must be free play 
for the turntable to revolve. A 
small washer should be placed be- 
tween the base and the turntable 






NEEDLE 


Drawings for making the plaque. Note in the photograph above how fur is placed under the feathers 


Painted with bright 
colors, this stand is 
just the thing for 
midget flowerpots 


Ss 
eo 





will 

Various color schemes may 
according to the craftsman’'s own taste. 
One suggestion is to have the base a 


so that easily. 


be used, 


the latter revol 


brilliant red, the turntable green, and 
the figure of the girl red and white, 
standing on a yellow pedestal. At least 
two coats of shellac or one of flat white 
paint should be applied and the whole 
thoroughly sanded before the colors are 
added.—W. J. GEE, JR. 
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welcome as a gift. 


The pewter is cast in the form of sticks about 14 
in. in diameter and 21% in. long. A mold is made by 
boring a shallow hole in a block of wood and setting 
a piece of cardboard mailing tube or a cylinder of 
heavy building paper in the hole. Seal the edges with 
a little putty to prevent the hot metal from coming 
up on the outside of the tube when the inside is full. 


The job can be fin- 
ished with only one 
set-up of the lathe if 
you wish. Chuck the 
casting by one end, 
face off the bottom, 
and true up the out- 
side. The simplest 
type of shaker is filled 
from the bottom, so 
drill or bore out the 
inside to a diameter 
of % in. The hole must 
be counterbored to a 
diameter of 1 in. for 
a depth of about 
in. to receive a flat 
cork. 

Polish the turning 
with 8/0 garnet paper 
saturated with oil, 
then with pumice 
stone and oil applied 
with a soft cloth. Aft- 
er the shaker has been 
cut loose from _ the 
chucked end of the 
casting, the remain- 
der of the top may be 
finished by hand, or it 
can be rechucked in 
the lathe, provided the 
finished surface is 
protected with a strip 
of scrap metal be- 


tween it and the jaws of 


/ 
// 


Pewter Salt and Pepper Shakers 


ALT and pepper shakers are easily made from pew- 
ter. They look well on the table and are always 








the 


===, 
: .- Be 
P~ 3 ” 


Left, boring the inside of 
the shaker with a boring bar 


chuck. are careful of the speed, but it is safer 


Finally, the holes in the top are laid to use a hand drill and remove the bit 
out, center punched, and drilled. This from the hole and clean it when it shows 
may be done on the drill press if you’ signs of sticking. The holes should be 
















Above, casting the shakers and, at left, 
how the holes are made on a drill press 


countersunk slightly on the inside to 
help the pouring of the salt or pepper; 
they may also be touched very lightly 
on the outside to remove any trace of 
burr. 

For a more finished job with screw 
tops, make the shaker in two pieces. 
Turn, thread, bore, and polish the low- 
er part before cutting it loose. Then 
chuck and finish the top from the un- 
derside, boring and threading it to fit 
on the bottom. The last step is to drill 
the shaker holes.—D. C. MARSHALL. 


Frame Holds Hand Grinder for Use as a Router 


(" A FRAME is made 


as 


to rout work accurately 


depth. This makes it 


sible to rough out carvings 
in a series of levels and adds 
materially to the usefulness 
of the small, high-speed 


grinder. 


The parts may be 


pos- 


cut 


shown, a_ from a piece of wood 2 by 8 by 22 in. 
hand grinder may be mounted so as’_ The head is carefully band-sawed or 


to 


a fixed bored to 1/16 in. less than the diameter 



































of the grinder, then an open throat is 
cut to allow for the necessary expan- 
sion. A nail can be driven temporarily 

into the top surface 





to help keep the 
en piece vertical on 
the band-saw table 








and removed later. 
A screw or bolt 
with a wing nut 






















Left, the parts before assembling. 
Note nail to hold one of the pieces 
vertical for band sawing. Above, 
routing with the frame and grinder. 
Patterns for the parts are at right 


may be placed 
through the throat 
for clamping the 
grinder, but if the 
piece is carefully 
made 1/16 in. un- 
dersize, this will 
not be necessary. 
Sand the parts, 
glue and nail them 
together, and fin- 
ish with shellac or 
lacquer.—JOHN 
STHICK | STEWART WILCOX. 
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To control the motor, a small 
toggle switch is conveniently 
installed in a recess cut in 
the handle of the !awn mower 


The motor is mounted on two 
wooden strips and placed so 
that the belt drive ‘s in cor- 
rect alignment as at left 









p= VERY man who pushes a lawn 
mower has probably looked with 
longing eyes at the small gaso- 
Luu line engine driven mowers now 
on the market. If, however, the size of 
his lawn does not justify purchasing one 
of these somewhat expensive machines, 
he can motorize his own lawn mower. 

The first requirement is an electric 
motor, which should be at least 1/6 h.p., 
but need not have more than a \4-h.p. 
rating. A 1,750-r.p.m motor will serve, 
but if possible try to get a motor rated 
at 1,140 r.p.m. This will simplify the 
pulley-drive arrangement. 

Remove the cutter rotor from the 
mower. In most all cases it will be nec- 
essary to cut off the inch or so 
overhang of the blades at one end of 
the cutter. This may be done with a 
hack saw. The extra clearance is nec- 
essary for mounting the driven pulley, 
This should be a V-belt pulley from 4 to 
5 in. in diameter, with a hole diameter 
to fit the rotor shaft. The standard hub 
length of the pulley may have to be 
reduced in order to fit the space be- 
tween the end rotor spider and the 
bearing mounting. The home mechanic 
will have to work out this part of the 
construction himself since it depends on 
his own mower design. 

While the lawn mower is still dis- 
assembled, fasten two short pieces of 
angle iron to the inside of the wheel 
frames, aS shown. These provide the 
mounting for the cross strips that hold 
the motor. 

Reassemble the lawn mower, but 
omit the pinion drive parts which were 
previously mounted on the cutter-rotor 
shaft. These will now be unnecessary. 
When reassembling the parts, be sure 
to include the V-belt since this cannot 
be put in place after the cutter rotor 
has been fitted into its bearings. 

Fasten two wooden strips across the 
ends of the angle iron supports and 
mount the drive motor on these in a po- 
sition to give the correct belt alignment. 
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The driving V-pulley should be as small 
as possible (114 to 2 in.) for the 1,750 
r.p.m. motor. The 1,140-r.p.m. motor 
can use a pulley from 2 to 3 in. in di- 
ameter, depending on the driven pulley 
size. The correct cutter rotor speed 
should ‘be between 600 and 700 r.p.m. 
It is suggested that a control switch 
be placed at some convenient location 
on the handle. As shown, the control 
switch is a small, standard toggle switch 
set in a recess cut into the handle. 
The motor in this equipment turns 
the cutter, but does not propel the 
mower. The work of pushing the ma- 
chine about, however, is very easy, and 


Clocks Indicate 


THIS automatic box-office informant 
renders a real service to theater-goers 
by telling them the time and also in- 
forming them at what time they will 
get out of the show without their having 
to ask the ticket seiler. 

Two small alarm clocks of the same 
make and size are cemented flush in 
holes in a plywood panel of any desired 
design, supported by a central leg or 


IF YOU GO IN| YOU WILL GET 
NOW 

















OUT Lue 





Motorizing 
Your Lawn Mower 


it is possible to cut readily to the very 
edge of a lawn, hedge, or any narrow 
strip. 

It will be necessary to previde an ex- 
tension supply cable long enough to 
reach from the house outlet to the most 
distant part of the lawn. With a little 
practice the supply cable will cause no 
interference. 

If, for any reason, the owner ever 
wants to restore the mower to its orig- 
inal condition, all that is necessary is 
to assemble the driving pinions on the 
cutter shaft and slack back on the belt 
so that it will not turn the motor when 
pushed by hand.—J. L. BIRD 


Length of Show 


brace in the back, as indicated. Paint 
and decorate the panel, and either letter 
the legends directly on the painted sur- 
face or on a sheet of white Bristol 
board 3 by 10 in. and paste it in place 
above the clocks.—E. E. SWANSON, 





Suggested method for installing the 
clocks on the counter of a box office 





91 







































UR new modern 
flying model, ‘‘Contest- 


ant,”’ is in the high- 
altitude and long-time 
class. Designed for 


construction by even 
the most inexperienced 
builders, it meets all 
requirements 


‘ 


conte 
in cross-section, area, 
and weight. 

Fuselage. Draw full- 
size side view—Jjust the 
outside lines and up- 
rights. Pin 5/32-in. 
square longerons over 
curves. Cut uprights or 
cross braces by level- 
ing one end to fit the 
angled longeron; then 
hold it against inside 
of upper longeron while 


High-Powered Model Plane 


BUILT TO WIN 





CONTESTS 


By FRANK ZAIC 


Bend landing gear and wing mount 


from wire, and cement securely before 
fuselage is covered. Use several coats 
of cement. 


Wing. After wing outline is drawn 


full size, make rib template from alum- 
inum, fiber, or Bristol board. Now lay 
out the leading edge thickness, %-in. at 
center tapering to % in. at tips. This 
tapering spar will give correct leading 
edge thickness sizes for ribs. The al- 
most uniform trailing edge tapers 
slightly toward tips, so that 5/32 in. 
can be assumed for the trailing-edge 
size of ribs. 


First cut upper curve of rib, then 


measure off the leading-edge size chord 
of that particular rib, and finally the 
trailing edge size. Using bottom por- 


tion of template, as 
shown, connect the lead- 
ing-edge and trailing- 
edge points and cut 
with sharp razor. 
Cement ribs to lead- 
ing and trailing edges, 
which are superim- 
posed over the drawing 
with pins. After ce- 
ment is set, place the 
center spars by cutting 
notches of correct size 
on center and tip ribs. 
Connect thetwo notches 
with the spar, and cut 
in the notches on the 
intervening ribs. Be 
sure that the spar is 
straight. Remove the 
spar and cut notches 
to correct depth to take 
care of the taper- (Con- 
tinued on page 121) 


the length is marked Framework of model, which was designed by Zaic and built by Roger Hammer 


over the lower longe- 
ron. While cutting 
braces, make four of 
each Be generous with cement. 


When dry, remove the complete side 
from jig and make another. As- 
semble so that the cross section is 
square. Cement the fill-in’ sheets, 
landing-gear reénforcements, and 
diagonals. Cut off one longeron in 
rear as shown and cover the stabili- 
zer rest with sheet balsa. Cut along 
the ‘‘cut” line to separate tail boom 
from fuselage. 

Plugs and landing gear. The hard- 
wood nose plug prevents enlarge- 
ment of shaft hole, and the angled 
shaft hole makes a good adjustable 
thrust-line adjuster. Be sure to have 
arrow marks to show position of 
down thrust. Cement both nose and 
tail plugs well on fuselage. 
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Sketch of wing assembly and details of the motor stick used when it is desired to convert 
the fuselage model, shown on facing page, into a stick model, using same wing, tail, and "prop" 
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anape Tray 
TURNED FROM WALNUT 
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Tray with Cloth Roll Holds Repair Parts 


WHEN repairs are being  lustrated in one of the pho- 
made, it often happens that’ tographs. The cloth acts as 


F YOUR lathe can be adapted to turn large pieces, here 

| is an impressive walnut tray for canapés and relishes 
that can be made in comparatively short time. It was 
submitted by the Mexico (Mo.) Homeworkshop Club in 
a recent Guild three-hour project contest (see P.S.M., 
July ’37, p. 82) and won honorable mention. 

Glue up the stock from carefully matched walnut, 
dress one side, saw the piece to the approximate diam- 
eter, and glue it to a mounting block with paper be- 
tween. When dry, fasten the block to the lathe faceplate 
and turn the piece as indicated. The toothpick holder 
is made separately and glued on. 

A high polish is desirable as it adds much to the 
beauty of the tray, therefore spare no pains in sand- 
papering the wood and applying the walnut stain, filler, 
and preferred finish—shellac, varnish, or clear lacquer. 














very small parts get lost be- a pad when work is done 
cause of lack of trays to ona table in the house and 
put them in. To remedy also provides a clean sur- 
this, I made a small parti- face on which to put parts 
tioned tray 2 by 2 by 18 in. when working on the car. 

for holding nuts, bolts, wash- If, for some reason, you 


ers, and the like, and tacked 
a piece of strong cloth to 
the bottom of the box as il- 


can’t complete the job, you 
merely wrap. the cloth 
around the tray and tie it 
with cord or tape. 
By this means all 
the small parts are 
held in their respec- 
tive compartments 
until you are ready 
to finish the work. 

Of course, the 
tray may be made 
any size which is 


The tray and cloth, convenient for the 
rolled up and open repairs at hand. 





Miniature Photo Displayed 
on a Guitar-Bridge Easel 


A PLAIN guitar bridge or any small piece of 
hardwood whittled to approximately the same 
shape may be used to support a miniature 
photo. The print, in this case one about 11.5 
by 2 in., is mounted on a piece of show-card 
board 1% by 61% in., cut, bent, and glued as 
shown above. The cardboard is available in 
different colors so many arrangements are 
possible.—D. W. C. 






Small Driftwood Float Frees 
Badly Snagged Fishhook 


PROVIDED a stream is flowing rapidly, it is usu- 
ally possible to release a fishhook or spinner from 
the bottom by the following method: 

Slip a paper clip, or a ring made from an old 
hook, on the line. With about 2 ft. of string, tie 
a piece of dry driftwood to the clip and throw the 
stick well out into the current. Pull the line gently 
and work the freely running clip down along the 
line. The water wiil carry the stick rapidly down- 
stream. If the line is now given a little slack, the 
stick will pull in the opposite direction, thus loos- 
ening the offending hook from whatever it was 
caught upon so that it can be reeled in and re- 
trieved.—R. H. J. 
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Cast into the current, the stick floats downstream and helps work the hook loose 
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COSTS 








By Paul R. Rannie 


ERE is a simple type of barome- 
ter that is less expensive and 
in some ways easier to con- 
struct than a mercury barome- 

ter, yet accurate enough for amateur 
weather forecasting and general experi- 
mental use. It has a scale three or four 
times as large as that on a mercury 
barometer. 

A glass tube about % or 3/16 in. in 
inside diameter and about 24 in. long 
is required, as well as a 2-o0z. bottle 
with cork. 

Clean and dry the bottle. Make a 
hole in the cork for the glass tube. Soak 
the cork in melted paraffin. Pour ordi- 
nary mineral oil (such as is sold under 
various names for medicinal use) into 
the bottle until there is about 11% oz. of 
air (by volume, of course) above the 
oil if the glass tube is % in. in inside 
diameter. If the tube is larger, the 
volume of air should be increased. 

Clean the tube and dry it by drawing 
(not blowing) air through it. Push it 
through the hole in the cork and insert 
the cork in the bottle. The tube should 
extend almost to the bottom of the bot- 
tle. Run melted paraffin over the cork. 

This is now really an “air thermome- 
ter.” Obtain an ordinary household 
thermometer and place both it and the 
air thermometer in a pan or glass of 
water. Cool them to 50 deg. F. by add- 
ing ice to the water. At 50 deg., the 
top of the oil column should be from 
SEPTEMBER, 
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Mineral-Oil Barometer 


Leese a 


3 to 5 in. above the cork. If too low, 
blow a few bubbles at a time through 
the tube and into the bottle. Hold the 
temperature steady for five or ten min- 
utes so the reading will become con- 
stant, and mark it with a string. 

Warm the water to 60 deg. and con- 
tinue by 10-deg. intervals up to 100, 
marking the tube with string at each 
step. The oil should rise about 12 in. 
between 50 and 100 deg. If the oil rises 
too fast, there is too much air in the 
bottle, so the cork should be removed 
and more oil added. 

Now complete the barometer as 
shown. Only the movable temperature 
scale requires special comment. It is 
first enameled white, then the gloss is 
dulled by rubbing it with an eraser so 
the scale may be inked more easily. The 
scale may be started at any convenient 
point, using the distances between the 
strings asa guide. It is accurate enough 
to divide each 10-deg. division equally 
into ten parts. 

To make the altitude scale, which 
goes on the left side of the movable 
scale, measure the distance between 70 
and 82 on the thermometer scale you 
have just made and let it equal 1 in. of 
barometric pressure. (The writer de- 
termined this proportion by experi- 
ment.) Place the 30-in. mark at about 
the center of the adjustable scale, and 
lay out the pressure scale below and 
above it to represent 29 in. and 31 in. 
Hang the completed barometer indoors 
and away from drafts or direct heat. 

To adjust the instrument, slide the 
adjustable temperature scale until it 
reads the same as the ordinary house- 
hold thermometer. Then you must ob- 
tain what is known as the “reduced-to- 
sea-level” barometric pressure so you 
can adjust the pointer to its correct 
permanent place on the pressure scale. 
You can get this reading froma weather- 

f 
CONSTRUCTION 
After the tube of 
oil has been cali- 


brated +o match an 
thermom- 
indicated 
it is set up 
right 


ordinary 
eter, as 
below, 
as shown at 















MAKE 


bureau Office, if there is one near you, 
or by listening to radio weather reports. 
If you cannot get an exact reading, 
wait until the weather is about aver- 
age, that is, neither extremely cold or 
stormy, and set the pointer at 30. You 
can get the exact reading later on when 
convenient. 

After the pointer on the pressure 
scale has been adjusted, the barometer 
is ready to use. Simply slide the ad- 
justable scale so that it reads the same 
as the regular thermometer. and the 
pointer will be opposite the barometric 
pressure. Always note the previous 
reading before making a new adjust- 
ment, because the direction and amount 
of change is most important. There 
may be a gradual shift in the pressure 
readings for a short time after the in- 
strument is constructed, so check the 
instrument for a few weeks and make 
any necessary corrections. 
LOOSE=FITTING 
PAPER DUST CAP ——___.» = 














WIRE SUPPORT 


BACKBOARD 


¥en 2a a 


BAROMETER SCALE ~_ 


ae TIN 
Ty 
Pena POINTER 


ee CLAMPED 
~ ) AFTER 
in ADJUSTMENT 








Sectlon 


CARDBOARD GLUED 
TO BACKBOARD TO 
PRESS AGAINST 
ADJUSTABLE SCALE 


AIR-THERMOMETER 

ADJUSTABLE SCALE 7 
Yex2 12 . 

SCREW OR KNOB 

FOR MOVING SCALE ™ 

GUIDE STRIP 
i 3418 


HOUSEHOLD 
THERMOMETER 
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AT BOTH ENDS 
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Settee Built to Hold 
an Auto Cushion 












OR a cabin, country home, or hunting ures have been giv- 
lodge, a sturdy and comfortable set- en on the drawing to 





tee may be made as shown to utilize an 
old auto cushion. The dimensions will 
vary somewhat according to the cush- 
ion available, therefore only a few fig- 


act as a rough guide. 

In this case the legs or posts were 
made of 1\%-in. yellow pine, and the re- 
mainder from %-in. stock. White pine, 
fir, cypress, chestnut, or other woods 


The settee ready for fin- 
ishing. Below, an end view 
with suggested dimensions 


2 CARRIAGE 
BOLTS . 






























































































[ ~ - | gould be used. 3° CARRIAGE BOLTS - 
| LIST OF MATERIALS After laying out the legs on the 1%- 
. board, bore the 214-in. holes before saw- 
. oi ere t Zk os ing the parts; this will help prevent 
Rails , § 5 splitting. Use an expansion bit, and 
Bottom end rails 7 5 18 bore from one side until the point comes 
| t pper Qa P ‘ through, then turn the work over and / 
Otsego i 1 2? finish boring from the other side. Cut e k 
Baek esaipport g 4 mortises for the tenons of the front 7 li 
| B 7 k and seat ° ” and back rails. v 
bregma - 8 m Assemble the ends first, and complete i WOOD b 
Se pearing eg 4 ny fg a a Pos the construction as shown. Finishing SCREWS ~ p 
> by '% in.; a few 14 in. wood screws nails are driven into the posts to inter- 
ind a few eightpenny finishing nails sect the tenons of the rails. The finish s 
| Nore: All dimensi ire given in inche may be dark golden-oak stain, walnut, h 
8 | or mission.._ALFRED NEUMAN. c 
p 
Applying Rock Ballast to a Model Railway c 
c 
GENUINE granite rock ballast in a small quantities for a cent or two a s 
miniature size for model railways may pound. Paint the baseboard a little at a Vv 
be obtained at grain stores in the form time with hot glue, and sprinkle the grit c 
of chicken grit. This usually retails in on immediately.—ARTHUR L. D. FORD. § 
Sponge-Rubber Kneeling Pad 
f Mounted on Casters 
TASKS that require kneeling, such as 
washing floors, are made much easier by 
using a comfortable kneeling pad or stool 
mounted on casters. The one shown con- 
sists of a %-in. thick board, 81% by 1414 
in., with four ball-bearing furniture cast- e 
ers of the type having hard-rubber rollers. s 
To the board is cemented a sponge-rubber V 
kneeling cushion. Waterproof casein glue, | 
cellulose cement, or a C 
i. thick solution of cellu- G 
' loid scraps in a mix- v 
ture of equal parts TIN CAN } £ 2 s 
acetone and denatured CUT AND BENT | jm ~ 3¢ Vv 
alcohol may be used _—_ t 
for this purpose. The ; ° 
(& exposed aa of the Paint Cup Made from Tin Can s 
rolling platform is BY CUTTING and bending a tin can as indi- r 
then given two coats cated above, sign writers, especially those do- i 
This rolling knee platform of floor and deck ing window lettering, can make a paint re- k 
makes polishing floors and enamel, and the cast- ceptacle and brush holder. The idea is equal- k 
similar tasks much easier ers are applied. ly useful for other small paint jobs. t 
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Kitchen Table 


Converted 


Keeping Your Home 


SHIPSHAPE 





PIECE CUT FROM 
FRONT PANEL 





into a Handy Cabinet HAAN 


NY housewife will be more than 
pleased to have her porcelain-top 
kitchen table converted into a cabinet 
like that illustrated. The otherwise 
waste space under the table can then 
be used to store canned goods, pots and 
pans, and other kitchen utensils. 
Although any ordinary table can be 
similarly changed, those in widest use 
have square wooden legs, so are ex- 
ceptionally easy to inclose with %4-in. 
plywood. The cost of materials in this 
case was slightly over three dollars ex- 
clusive of hardware. There are many 
styles and prices of hardware from 
which to choose. That shown is a 
chromium-plated modern style costing 
$3.40 for the complete set. 
First, the back and side panels are 


Simple Method 
of Adjusting 
Sagging Door 


HINGES on heavy 
entrance doors of 
shops and homes ) 
wear away at the 
pivot point till the 
doors eventually 
drag on the sill. To repair such a door 
without removing it, I bushed each worn 
section of the hinge by raising the door 
with a pinch bar and bending a nail of 
the right thickness around the hinge pin. 

When a door drags because of the 
settling of the building, the top edge 
may be dressed off with a plane. Then, 
if a thin strip of wood can be placed 
between door and floor, a handsaw may 
be run between the two to trim the bot- 
tom of the door.—R. O. L. 
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nailed on the outside 
of the legs with %- 
in. brads, then the 
bottom, and finally 
the front. Strips 1 in. 
square are nailed to 
the lower inside edge 
of the sides, front, 
and back, and upon these is placed the 
bottom of the cabinet. A shelf is set as 
desired by using 1 by 1-in. stock. 

The pieces left over when cutting the 
door spaces in the front panel are now 
used to make the off-set doors. Stock 
3% by 2 in. is nailed on these pieces as 
shown. The doors should be % in. larger 
all around than the door spaces. Enough 
plywood is left over from the previous 
cuttings to make another drawer to 


Removable Shelf Fits Over 
Window or Closet Door 


A REMOVABLE shelf to fit over a win- 
dow or door may easily be made as be- 
low to provide extra storage space. Two 
metal plates fastened to the shelf are 
pushed down behind the upper member 
of the door or window casing, and the 
felt-covered ends of the brackets rest 


against the trim.—AxXEL E. OGREN. 









When extra shelves yo 
7 FELT STRIP 


are required, this 4772 
arrangement often pf ~~ GLUED TO 
solves the problem BRACKET 














FRONT PANEL 








MMY FEET MADE 


F % PLYWOO 






Extra storage space is always a boon 
to the housewife. In this case it is 
gained by rebuilding a kitchen table 


match the original one in the table, and 
the two are centered above the doors. 
The addition of small dummy feet 
greatly improves the appearance. Also, 
a wooden rack and several hooks may 
be placed on the inside of each door. 
All brads should be set below the sur- 
face of the wood, the holes filled with 
wood composition, and a primer coat 
and two coats of enamel applied. Sand 
lightly between coats.—G. S. SEIDEL. 


Door-Handle 
Pad Is Made 
from a Ball 





WHERE a door 
opens against a 
porcelain sink, re- 
frigerator, or tile 
wall and the han- 
dle is likely to chip the surface, it pays 
to pad the knob with rubber. Regular 
protectors are sold for this purpose, but 
a substitute may easily be made by cut- 
ting a hole about 1 in. in diameter in an 
ordinary rubber ball and slipping the 
ball over the knob. Talcum powder ap- 
plied to the metal or glass will cause 
the rubber to slide on with less effort. 
It is then unnecessary to attach a door 
stop to the floor, where it might inter- 
fere with cleaning and be otherwise 
inconvenient.—R. W. BRIGGs. 
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Forming the secondary 
coil around a wooden 
block. The winding 
consists of annealed 
strips of thin copper 


eS 
Pore 


from a large sheet of copper if 


The strips moy be’ 
in. wide and 8 ft. in length 


necessary, ‘Each is 





The secondary coils are covered with cotton tape, the 
turns being half-lapped so there are two thicknesses 






KENDALL FORD GIVES DETAILS 















OF A LOW-COST MACHINE THAT 
CAN BE. PLUGGED INTO ANY 
ALTERNATING-CURRENT OUTLET 








ERE is a small 
spot welder 
you can build 
at a cost that 
is but a fraction of the 
price of commercial 
spot welders of similar 
capacity. The writer 
obtained the necessary 
materials for about 
fourteen dollars. The 
unitis compactand port- 
able, and its adjustable 
leverage and _ spring- 
tension features make 
it adaptable to an ex- 
tremely large variety 
of welding jobs. 
While in no sense a 
substitute for arc weld- 
ing*, this spot-welding 
equipment is a valuable 





Spot Welder 


the metal to melt and fuse together. 
In spot welding, a relatively high re- 
sistance joint between two good con- 
ducting points is brought to a white z 
heat by the passage of current, then a 
welded together by pressure. As in the 
case of arc welding, a transformer is 
used, but the voltage across the sec- 
ondary is reduced to a few volts, with 
the current raised in indirect propor- 
tion to several hundred amperes. 
The core, clamps, primary coils, and 
baseboard are identical with those re- 
quired for the arc welding transformer. 7 
Assemble the core, as outlined for the I 
arc welder (see P.S.M., June ’37, p. 69). c 
Wind the two primary coils as directed, I 
( 
C 
































but place the two coils on the same leg 
of the core, with the windings running 
the same direction. The coils on the é 
welding transformer were placed on f 
opposite legs to cause a uniform varia- 





























adjunct to any home tion.of the voltage with the current. é 
workshop. It is par- In the case of spot : f 
ticularly useful in join- welding, the cur- t 
ing together metals’ rent will be nearly § 
that are too light for constant for a giv- t 
any other form of weld- en weld, so_ the WOOD I 
ing, but its application voltage variation HANDLE u I 
lies not in that field meed not be con- \ 
alone. Scores of points sidered. é 
on the modern automo- For the low- ] 
bile are spot-welded to- voltage secondary, é 
gether where they were obtain enough I | I f 
formerly held with strips of copper % STEELROD | || : 
screws and bolts. in. wide to make a_ FASTENED _| | t 
Spot welders oper- stack % in. high. evant ois | 
ate on a somewhat dif- a MACHINE \| ! 
ferent principle from The construction f SCREWS | 1 I 
irc-welding equipment was . | P 
arc welders. In arc covered in three preced- l i é 
welding, the heat gen- ing articles (see P.S.M., a ( 
erated by the arc causes }3"° 5)’ a 3. ri 1 
sou | ) | | 
} FOR Ct NG 14 CHANNEL | 
LEVE ‘ IRON ~ 
4, PIPE CAP 3 o ( 
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CHANNEL IRON 4™\ 
iMxio MACHINE BOLT y | 
FIBER BUSHINGS at y, \ 
: 


4 HOLES FOR 
ADJUSTING =~ 
SPRING TENSION 


} => 
/ = 
4 IRON 
MACHINE 
BOLTS 
WOOD TOP 
Mx 12" 12" 


The electrode as- 
sembly and detail 
of pressure arm 











= 146 CHANNEL IRON 
SECURED TO ANGLE 
IRON WITH 4* 4 
SES. MACHINE BOLTS 


ANGLE IRON 
1) x 1% x12 


AND WASHERS ~ 





VALVE SPRING 



















LAMINATED “Wi 
LEAD MADE 
FROM % 
COPPER STRIPS 







4x 134 BRASS 
MACHINE BOLT 
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The strips should be 8 ft. long and may 
be No. 20 gauge or smaller annealed 
copper. The gauge is of no importance 
provided there are a sufficient number 
of pieces to make the size of laminated 
conductor required. If copper strips 
are not obtainable, they may be cut 
from a larger sheet of copper. 

Provide a wood form, 2% in. square 
and 8 in. long, to serve as a winding 
form for the secondary. Bind the strips 
together with strips of friction tape at 
several points along their length— 
tightly enough to hold them in place, 
but not so tight as to prevent a move- 
ment of the outside strips as they are 
wound around the form. Clamp one 
end of the strips to the wood form, 
place the form in a vise, end upward, 
and wind six complete turns around the 
form. As each turn is wound, the 
sides and corners should be hammered 
to shape with a wood mallet. 

temove the coil from the form and 
hook each end over a nail driven into a 
board, so that the turns will be sep- 
arated for taping. Compute the length 
of the necessary leads at each end of 
the coil and cut the remaining strips 
off with tin snips. Begin taping the 
leads near the end with cotton tape and 
follow through the coil to the opposite 
end. The tape should be _ half-lapped 
so that there will be two thicknesses of 
tape on the coil. Tape the turns to- 
gether, lengthwise through the coil, and 
cover with shellac or insulating varnish. 

Drill 14,-in. holes in the ends of the 
coil leads so that they may be extended 
as shown in the drawing. Place the 
secondary coil over the core leg, with 
the leads at the top. Insert the remain- 
ing core laminations, clamp the core 
together, and place on a wood base. 
Provide a %-in. top as illustrated. 

Two pieces of 114% by 1'%-in. angle 
iron, 12 in. long, will be required for 
the electrode brackets. It will be nec- 
essary to insulate the rear bracket from 
the tie rods with pieces of fiber tubing 
and fiber washers. 

Obtain a piece of 114-in. channel iron, 
6 in. long, for the bottom electrode hold- 
er, and drill two 14-in. holes in one end 
to bolt it to the front angle iron, and one 
\,-in. hole in the opposite end to hold 
the bottom electrode in place. Cuta %- 
in. hole through the flat part of the 
channel iron, through which the trans- 
former lead may pass. Bolt the 6-in. 
piece of channel iron to the angle iron 
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Left, cleaning the 
points of the copper 
electrodes with an 
ignition file. They 
wear away in use and 
must be kept in shape 



















































The spot welder is particularly useful in 
joining metals that are too light for any 
other form of welding. Right, metal be- 
tween the tips turns white hot instantly 


with 4-in. iron machine bolts, 4 in. 
long. Extend the secondary lead to the 
end of the channel with the pieces of 
copper strip that were cut off the sec- 
ondary coil, and drill a 9/32-in. hole in 
the end of the lead to line up with the 
144,-in. hole in the channel iron. 

Take two pieces of flat steel, 4 by 1 
by 51% in., bend at right angles, drill 
where indicated, and bolt to the rear 
angle iron. Obtain a piece of 1-in. 
channel iron to serve as the upper elec- 
trode arm, and drill where indicated. 

To allow for variations in construc- 
tion and assembly, it is advisable to 
forego drilling the hole in the end of E 
the arm for the copper tip until after a oe a 
trial assembly. (Continued on page 117) prt ue? 


The transformer and 
electrode arms are 
assembled to form a 
single compact unit, 
easily carried about 

















A view of the transformer to show particularly 
how the leads are brought out from the secondary. 
The connections are indicated in the diagram above 
























ULL and 


brasses 


discolored 
have never 
been tolerated by the 
housekeepers of any 
period or age. It is therefore 
valuable to know how to pol- 
ish metal and preserve its 
brightness with lacquer. 

A number of excellent met- 
al polishes for silver, alumi- 
num, or brass are available 
by mail or local purchase. 
Any of these will suffice for 
brass, although a very good one for the 
so-called “bright’’ brass may be made 
from whiting, alcohol, vinegar, and am- 
monia. A working formula is ‘4 Ib. 
whiting, 1 pt. water, 1 cup vinegar, 1 cup 
denatured alcohol of shellac grade, and 
1, cup household ammonia. Place in a 
clean, wide-mouthed bottle, cover tight- 
ly, and shake well. For a finish of less 
brilliancy, use FF or FFF pumice stone 
in place of, orin addition to, the whiting. 

When ready for use, the polish should 
be of the consistency of cream. It may 
be applied with a rubbing brush such as 
is used in wood finishing, or with an 
ordinary shoe brush, or with a suitable 
wad of old rags. The application and 
rubbing either completely 
circular or entirely straight in order to 
develop uniformity in the polished sur- 
face. 

Of course, if you have electric buffing 
equipment with either rag or felt wheels, 
the task is much easier. For this set-up 
you can buy sticks of prepared com- 
mercial rouge or red buff, tripoli, black 
buff, and white buff for either a bright 
or a dull finish, as may be desired. The 
hand formula just given, however, also 
does well on a rag wheel provided it is 
made into a much stiffer ‘“‘mud” by the 
addition of more whiting or pumice 
stone. Bright buffs should be done at 
the highest and dull buffs at 
lower speeds, depending largely on the 
cutting medium in use. 

On turned work such as candlesticks, 
where no buffing machine is at hand, 
the work can be done by using a folded 
and stitched strip of cotton flannel in a 





should be 


speed, 
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Applying lacquer to 
protect polished metal. 
Right, gleaming copper 
bowl hung in a window 


By 


RALPH G. 
WARING 


manner similar to 
polishing shoes. 
Some means must 
be found for clamp- 


ing or holding the 
brass, since both 


hands are needed to 


pull the strip back 
and forth at high 
speed. 

No matter which 


method is used, how- 
ever, wash off the 
metal in clean water 
from time to time, 
or wipe with a soft 
rag to be certain that 
no edges, coves, or 
fillets are missed in 
the polishing work 
to detract from the 
general effect. Re- 
polish wherever nec- 
essary. 

Next, a careful 
washing in hot trisodium-phosphate 
solution, or a similar commercial clean- 
er free of soap, should be given, using a 
cupful to a gallon of hot water. Wash 
only one piece at a time and have a 
cloth pad on the bottom of the pan to 
avoid accidentally scratching the brass. 
Rinse the freshly cleaned pieces in boil- 
ing hot water, remove, and wipe dry 
with a clean soft cloth in such a man- 
ner that the hands do not touch the 
polished surfaces at any time. This can 
be accomplished by wearing clean, cot- 
ton gloves or using cloths. Set the 
pieces aside to cool before proceeding 





No More 
. Polishing Brass! 








It isn't necessary to 
use a lot of elbow 
grease, once you get 
the metal bright and 
protect it well with 


transparent lacquer 


Square, antique Chinese 
tea urn in a decorative 
grouping. Careful brush- 
work is needed to lac- 
quer a piece like the urn 


Whiting mixed with 
alcohol, vinegar, and 
ammonia makes a 
good brass polish 


with the next step—applying lacquer. 

Metal lacquer can now be bought in 
almost every local paint store or by 
mail. Clear brushing lacquer for metal 
or wood, or, as it is known in some sec- 
tions because of its odor, ‘banana oil” 
may also be used, but be sure that the 
latter is a metal lacquer and not the 
reducing solvent, amyl acetate, from 
which the misnomer “banana oil” is 
derived. 

When the brasses have completely 
cooled from the last hot rinse and wipe, 
study each one to determine how it is 
to be held (Continued on page 122) 
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Old Photo Films 


By KENNETH MURRAY 


NLESS you are unusually expert, 
U some of the film negatives you 
made with your camera this summer 
are, for one reason or another, hope- 
less duds and ready for the scrap pile. 
But why throw them away? You can 
easily salvage the celluloid base, and 
put it to many uses. 

Try this: Make a solution of eighty 
minims (drops) of glacial acetic acid 
to each ounce of water, and place the 
films in it. After five minutes the emul- 
sion and gelatin may be stripped off 
by passing it through the fingers or 


























rr 
Stripping the emulsion from a film roll 
so that the clear celluloid may be used 
CUTTING FILM. 
lf drafting stencils 
and other odd shapes 
are needed, scribe the 
lines with a sharp 
point, then bend until 
the film of celluloid a 
cracks along the lines Pe 
and push the pieces 
out. For trimming or 
cutting small sheets; go  #$$§$\ ye —— 
pair of scissors, knife, 

. or razor blade will do 

e 

l- 

4 UNBREAKABLE watch 
crystals can be made by 
cementing three pieces of 

h celluloid film together. 

4 Form ihem before dry 

5 over a wood block shaped 

h correctly. Snap the crys- 
tal into the case lid, and 
coat the edges with ace- 
tone to provide a per- 

, manent, dustproof seal 

1 

] 

Trimming celluloid 
for a watch crystal 
after it has been 

) formed on a block 

; 

To seal the crystal 
in place, flow ace- 
tone along edges of 
cover as at right 
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Left, scraping off 
the emulsion. Below, 
using the 
to protect cards and 
labels by flowing the 
edges with acetone 





using a knife; or, if you care to wait, it 
will dissolve of its own accord in thirty 
minutes. Note how shiny and new the 
celluloid appears. Spend a few cents 
for some acetone (or use nail-polish 
remover) and discover for yourself the 
ease with which it can be cemented or 
made into a transparent sheet adhe- 
sive. Color it if you wish; for this pur- 
pose aniline colors are satisfactory. 
More brilliant results can be obtained, 
however, by dissolving alcohol-soluble 
aniline dye in shellac and fiowing or 
brushing it over the celluloid. 








celluloid 








ee ee ee ; 
Pe oath Race Oe OR AE eee 





MAGIC NOTE PAD. Coat a sheet of thick, black card- 
board with paraffin, then attach a sheet of tracing paper 
and the celluloid to one end with adhesive tape. Write on 
the celluloid with a blunt point, and erase by lifring the 
tracing paper as shown above. This may be done repeatedly 
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WOODWORKING 
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Quaint 
Dutch Cabinet 
and Plate Rail 


OR displaying a few choice dishes 
~~ providing a gay color note in the 
breakfast room, hall, or kitchen, this 
little Dutch wall cabinet and plate rail 
steps right up to fill your needs. 

The quaint door design, made by cut- 
ting out a thin sheet of copper, brass, 
iron, lead, or tin, and placing it in front 
of the glass, is an old Dutch idea. One 
doesn’t need to have a Dutch house, 
however, to use this little piece of fur- 
niture. 

The plywood back is the first part to 
be made. Lay out on this the positions 
of the cabinet ends, bottom, brackets, 


and plate rail, and drill holes to screw 
members in 


these place. The cabinet 
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Although of Dutch design, 


this piece of wall furni- 


ture will harmonize with 
many types of decoration 


LisT OF MATERIALS 
No. 
Pc. Description T. Ww. L. 
1 Back (plywood) % 23% 36% 
2 Brackets* % 6% 9% 
1 Cabinet top 4 a) 37% 
2 Cabinet ends % 7% it 
1 Cabinet bottom % 8 36 
2 Middle door stiles Y 1% 10% 
2 Outside door stiles M% 1 10% 
4 Door rails % 1% 14% 
1 Top facing over doors % 1% 33% 
1 Facing strip for door 3/16 “% 10% 
1 Inside door stop Y% Y% 2 
4 Glass stops* 3/16 % 9 
4 Glass stops* 3/16 % 4% 
1 Round wooden dowel % 33 
1 Plate rail* 4% 1% 31 
2 Dummy tenon tongues* 4% % 1% 


Norte: All dimensions are given in inches 
and are finished sizes, Either hardwood or 
softwood may be used for all parts. For parts 
marked with an asterisk (*), see detail draw- 
ings. 


MISCELLANEOUS 


pr. 1%4-in. loose-pin butts (hinges). 

pe. 16-0z, window glass, 84% by 14% in. 
pc, thin sheet copper, brass, black iron, lead, 
or tin, 834 by 14%-in. 

wooden or metal door pulls. 

friction catch of the bullet type, 34 in. (or 
any small friction catch). 


-—N NN 


door pattern is held in front of the glass as shown above 


top extends over and covers the top of 
the back, and is screwed to the end 
pieces. The cabinet bottom is screwed 
up to the end pieces. 

The front and ends of the cabinet top 
and bottom are beveled on both upper 
and lower faces. The stiles and rails of 
the doors are chamfered. 

The rails and stiles are fastened to- 
gether with halved or end-lap joints, 
dowels, and glue. The glass rabbet runs 
the full length of the rails and stiles on 
the inside face, allowing the sheet metal 
cut-out and glass to be set from the 
inside. A small stop is planted on the 
bottom of the cabinet inside the doors 
to insure proper closing. A small fric- 
tion catch on the bottom of the left- 
hand door will hold both doors in place. 

When glazing the doors, the cut-out 
metal is placed in the rabbet first with 
the glass behind it. A small wooden 
stop finishes the glazing. 

Loose-pin butts and simple wooden 
or metal door pulls are needed. The 
cabinet may be fastened to the wall by 
two screws. 

If constructed of hardwood, use stain 
and wax, or fill the grain and finish with 
wax in the natural color of the wood. 
If made of softwood, either stain and 
wax or finish in a bright color to har- 
monize with the color scheme of the 
room.—W. W. WHEATLY. 


Special Box for Shaper Cutters 


A CASE for holding woodworking shap- 
er cutters can be constructed from a 
cigar box or any similar box of conven- 
ient size. A I1-in. board is fitted and 
nailed in the bottom, and dowels to fit 
the holes in the cutters are glued in 
holes drilled into this board. Care must 
be taken to space them so that the cut- 
ters will not strike together. The dowels 
should be almost long enough to reach 
the lid.—MERLE C. FOSLER. 
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LOW COFFEE TABLE, 


HIS low coffee table, designed 
for use with a davenport or 
lounging chair, may be made of walnut, 
mahogany, or maple. The construction 
has been so simplified that no trouble- 
some mortise-and-tenon joints need be 
made. 

Lay out the feet with the grain run- 
ning as indicated by the shading. The 
two end feet have squared ends meas- 
ured 45, in. on a horizontal line from 
the tips. The cross feet have half-lap 


joints at the center and are glued to- 









Using an angle guide on a circu- 
lar saw to cut the inlay strips of 
contrasting wood for the frame 
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COLORFUL PLATE-RAIL CABINET, 


Simple Six-Footed Coffee Table 





How the glued strips 
are clamped together 
with boards on either 
side for protection 





INLAID CHECKERBOARD 


























gether in pairs. This is 
best done before the 
13/16-in. stock is dressed 
down to the required 
thickness of % in. The 
corners of the feet are 
rounded toa 14 -in. radius. 

After being turned, the 





posts are 
slotted with a single slot at the upper 
end for the crosspiece and with two 
cross slots at the bottom for the feet. 


Make a trial 
alone before gluing the joints. 


assembly with screws 
When 









| 
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the glue has been applied, clamp the 
projecting prongs on the post with 
C-clamps on diagonally opposite cor- 
ners.—DONALD A. PRICE. 

(The list of materials 
page 124.) 


appears on 


Walnut and Maple Checkerboard 


HE raised frame of this inlaid chess- 

and checkerboard is a very old con- 
vention and is supposed to represent 
the wall of a fortified city. 

In choosing the walnut, make cer- 
tain that no light-colored sapwood is 
included so that there will be the maxi- 
mum contrast between the dark and 
the light squares. Cut out both the 
maple and the walnut strips of equal 
width at the same setting of the cir- 
cular saw to insure absolute uniform- 
ity. Then glue them up as shown in 
one of the photographs with boards on 
either side to prevent the thin pieces 
from buckling when pressure is ap- 
plied. Sheets of paper between the 
strips and the boards will prevent them 
from being glued together by the ex- 
cess glue. Pressure on the small clamps 
and the large one must be applied al- 
ternately. The strips should be slight- 
ly thicker than the finished size of % 
in. to allow for smoothing any irregul- 
arities. 

When the glue is dry, square up the 
glued-up piece and run it through the 
saw again at the points indicated in the 
diagram. Then, by arranging and al- 
ternating the sawed strips, the check- 
ered pattern can be obtained. Now 
these strips must be edge glued to- 
gether and (Continued on page 124) 
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ew Bedford / 


ERE is a model of 

what, with its equip- 

ment, may fairly be 

considered one of 

the world's most interesting small boats 

the New Bedford whaleboat. A result 

of hundreds of years of experiment and 

evolution, the whaleboat was strong, 

swift, and seaworthy, yet so light it 

could be carried by two men. Every one 

of its fifty odd pieces of equipment was 

specially designed for its purpose and 

had its particular position in the boat, 

which never varied. These boats are no 

longer in use and are to be found only 
in museums. 

The scale on which our model is built 
is ', in. equals 1 ft. of the original 
28-ft. boat. Many of these boats, how- 
ever, were 30 ft. long. 

From the half-breadth plan mark 
the top outline on the soft pine hull 
block and cut away the waste nearly to 
this. The bow and stern profiles may 
then be cut to templates from the sheer 
plan, to include the stem and stern 
posts. The sheer is next cut, either to 
marks on the work or with the aid of 
a template; and the sides are rounded 
until templates from the body plan fit 
at their respective stations. Note that 
she is fuller at the bow than at the 
stern. 

In these boats the garboard and two 
top strakes are clincher (lapped), and 
the rest are carvel (edge to edge). The 
edges of the lapped strakes can be in- 
dicated by making a_ shallow 
knife cut at a right angle to the 
hull and then shaving to that. 
Note that the two top planks 
come to the edge of the stem and 
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Model with sails. 
The hull is 14 in. 
long and represents 
in every detail a 


28-ft. whaleboat 
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WHALEBOAT 


stern, and the others to the beard lines. 

Inside, scoop out the hull as thin as 
possible. A lot of wood can readily be 
removed by boring holes, but be care- 
ful that the bit spur does not come 
through. A spurless, centerless bit is 
the best to use. 

The keel is wide along the bottom 
where the centerboard comes through, 
narrowing to the ends where it meets 
the stem and stern. I glued mine along 
the flat part of the bottom and “melted” 
it into the stem and stern, cut from the 
solid. 

Along the inside of each plank seam 
there is really a batten, but I omitted 
them. 

To enable you to scale down the parts 
more accurately and to avoid giving a 
number of confusingly minute measure- 
ments, the dimensions hereafter will be 
for the most part those of the full-size 
boat. Make yourself a miniature rule to 
work with, each ', in. representing 1 ft. 


By Capt. 


E. ARMITAGE McCANN 


Level with the top planks, inside, are 
the gunwales, 14% in. square, running 
from end to end. On these are strips 
14 by 2 in., but they are hard to hold in 
position, so I made my gunwales nar- 
rower and glued the thin pieces on their 
inner edge to project the right amount 
above. (Not all boats had these strips.) 

Outside the gunwales, nearly from 
end to end, are moldings % in. square, 
and under the lower edges of the top 
strakes are similar moldings to within 
4 ft. of the ends. 

The ribs are of steamed oak, about 
54 by 11% in., with their edges to the 
planks; they are notched over the bat- 
tens. One comes at the middle of each 
thwart, and there are five between. 
Those at the ends are farther apart. I 
made mine of two parts of Bristol 
board, glued together, cut in very thin 
strips, and glued in position from gun- 
wale to gunwale. 

Clamps or battens for the thwarts 
(seats) to rest on are about 11; 
by 2 in. They lie 10 in. from the 
top of the gunwale and extend 
nearly to the ends, 

The bottom boards (called the 
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“ceiling’’) are about 14 by 8 in. Any 
very thin wood will do; 1/16-in. plywood 
is suitable. The four center ones can 
be in one piece, but outside of them, 
planks will have to be shaped and cut. 
At each end are horizontal platforms, 
scribed to look like planks. 

Thwarts, 1 by 8 in., can next be fit- 
ted. To stiffen them and the boat, they 
have either steamed oak knees with 
filling pieces behind, or grown knees. 
The latter shape is the easier to fit. If 
these are tightly fitted, no nailing will 
be necessary. The second thwart is 
double kneed. The three center thwarts 
cannot be fixed until the centerboard 
trunk is in. 

The centerboard is a flat piece of 
metal with hinge .and hoisting holes. 
In the model, the trunk consists of two 
pieces of 1/16-in. thick wood, with simi- 
lar pieces between them at the ends and 
top to form a slot in which the board 
works. The point of the board pivots 
on a pin. It is pulled into the trunk 
with a wire rod fastened to the board 
with a wire ring. When the board is 
up, the end of the rod slips under a 
cleat on the trunk. The ceiling and ribs 
are cut away to allow the trunk to rest 
on the bottom of the boat (where the 
keelson should be). The top of the 
trunk is notched to take the thwarts. 

To the after knees of the mast 
thwart are attached little racks to hold 
the lances to port and spare irons to 
starboard. These can be made by dou- 
bling a very thin piece of metal around 
a 14-in. pin, then filing three slots, just 
large enough to take the shafts of the 
irons. They can be fastened to the 
knees with very thin wire, through two 
holes. The irons slip in the notches, 
and the pins are replaced. 

The mast tabernacle is a curious fea- 
ture, which most but not all boats had. 
To build it, first set the mast step in 
position, then fasten parallel planks 6 
in. (to scale) apart between the for- 
ward thwarts; fit a plank from the for- 


The hull lines and general construc- 
tion are shown below; the top view 
and various details appear at right 
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Platforms and floor. Note knife in sheath at bow platform for cutting line in an emergency 


ward thwart sloping down to the step, 
and on either side of this set 6-in. 
planks, upright, cut to go under the 
fore-and-aft planks and to the floor. 
Next make the mast hinge, the largest 
part of which is a piece of wood, 11 in. 
wide by 18 in. long, with a hole to take 
the mast. On this is fastened a U- 
shaped piece of metal in which is 
worked a hinge on either side; the wood 
is then cut through at the hinge level; 
and the after part is fastened to the 
thwart with the hinge in line with the 
thwart edge. The forward corners are 
cut off and battens are fitted around it 
to lie on the fore-and-aft pieces. In use, 
the hinge is lifted, the heel of the mast 
put through, then when the head is 
raised, the heel slips down the taber- 
nacle into the step. 

Forward, across the whole width 
of the boat, on the gunwales, is a 
heavy plank called the ‘clumsy 
cleat”; in it is cut a half-round 
notch, 7 in. diameter. This 
should be padded with 
leather. It is to steady 
the harpooner when y OK 
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RACK FOR IRONS TO 
STARBOARD AND 
LANCES TO PORT 


throwing the iron. Forward of this on 
the gunwale are two shaped, heavy 
pieces, extending to the stem but not 
meeting; between them, on a pin, is a 
little roller for the whale line, and above 
that holes for what should be a thin 
wooden chock pin to prevent the line 
from jumping. A common pin will 
serve for this. At a point 6 in. down 
from the top of the gunwale there is a 
platform, closed in aft with a bulkhead 
to the clumsy cleat and joined to the 
stem with a 9Q-in. 
board. Under- (Con- 
tinued on page 123) 
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Leather Name Plate 
Ornaments Desk 


LTHOUGH the materials for this leather 
A name plate cost less than one dollar, it 
makes a distinctive gift for any man or wom- 
an who has a desk in a large, open business 
office. The Billings (Mont.) Homeworkshop 
Club was awarded a prize for the idea in a 
three-hour project contest of the National 
Homeworkshop Guild. 

For the foundation, cut a triangular block 
of wood 10 in. long, 3% in. high, and with a 
1%-in. base. A hole may be drilled length- 
wise to make it lighter. 

Draw the general design on tracing paper, 
and add the lettering in any style desired. 
Cut a piece of tooling calf 914, by 10% in., 
dampen with a sponge or wad of cotton 
soaked in water, and place on a smooth sur- 
face. Secure the paper and leather with 
thumb tacks; then transfer the design with 
a tracing or modeling tool, using a straight- 
edge for the border lines. Remove the paper 


On well-appointed 
office desks, this 


and go over the work, pressing down firmly. eee name 
Dye the dark parts, and ball-peen the back Pete is far more 


appropriate than 
the ordinary com- 
mercial varieties 


panel lightly to give a mottled effect. Punch 
the lace holes approximately 3/16 in. apart 
all the way around the leather about 3/16 in. 
from the edge. 

From any thin leather cut two pieces for 
the ends of the name plate as shown in the 
drawing. Punch holes to correspond with 
those in the main piece. Wrap the leather 
around the block and stitch with black thong 
lacing 3/32 in. wide. Don’t assemble until dry. 






A holder for balsa 
strips, paint, cement, 
glue, and small brushes 


WITH an inexpensive homemade 
canister set like the one shown, 
there will be no more hunting for 
the bird seed on the shelf, for the 
fish food in a drawer, or for the 
box of dog biscuits in the pantry. 
Canaries usually have a variety of 
foods, but all of these can be left 
in their original containers and 
placed in the canister which bears 
the bird silhouette. 

Make the boxes from small oat- 


meal or similar containers. Cut 
two of these off 214 in. down from 
the top edge. Run a knife line 


around the box % in. below the 
new edge and peel off a strip of 
paper label to allow the cover to 
fit on in its new location. 


Model Plane Supplies 
Kept Handy in Rack 


IN CONSTRUCTING model airplanes, a holder 
made as shown from a piece of “2 by 4” about 
8 in. long and a sheet of tin is helpful. Bottles 
of glue, cement, and paint are set in holes in 
the block and thus kept from spilling. Brushes 
are placed in the long V-shaped groove in 
the wood. The tin, which is fastened to the 
block with screws, forms a holder for delicate 
balsa-wood strips and parts.—-LEE ADAMS, 


Twisting Wires into a Cable 


WHEN it is necessary to twist a number of 
fine wires into a cable, it is often advanta- 
geous to fasten one set of ends in a vise, and 
grip the other set of ends in the chuck on a 
brace or hand drill.—-MILDRED E. HICKMAN, 
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Neat Canister Set Holds 
Special Food for Pets ‘ge 


TRIANGULAR BLOCK 

4° 23% x10" 

1% *3Gx10 DRILL’ HOLE 

THROUGH ENTIRE 
LENGTH 





DETAIL OF LACING 
SHOWING 
CHAIN STITCH 
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Plain colored paper or oilcloth may 
be pasted on to cover all three boxes. 
Silhouettes and trimming strips are 
then cut out and added. 

A sketch shows how to stick on the 
cover edging. This strip is 1312 in. long 
and 1% in. wide, with both edges slotted 
1,in. in and \4 in. apart as shown. The 
bottom edge is turned up underneath. 
The top circle is then added. 

Pieces of 14-in. dowel are wired on 
to serve as handles. A 1-in. strip of 
wood underneath allows the soft wire 
to be twisted tight without cutting 
through the cardboard, 
and a notch prevents 
the wire from slipping 
off the dowel. Paste a 
circle of paper over 
the strip of wood inside 
the cover. Paint handles 
black.—JOSEFA CLARK. 
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Guild Members 
Great Gains 
in Craftsmanship 


Show 


of Eugene, Ore., makes 
jig-sawed toys in his spare 
time and gives them to 
kindergartens. Whittling is 
the hobby of A. O. Sten- 
wick, of Red Wing, Minn., 
who carved a raven that won a prize 
in the National Homeworkshop Guild’s 
whittling contest. Model making inter- 
ests P. F. Hirsch, of Newcastle, Calif., 
and his Napoleonic coach was awarded 
honorable mention at the California 
State Fair. A wood-carving display 
won a set of carving chisels for David 
Lundgren, of Waukegan, IIll., at a re- 
cent exhibition. 

Countless projects such as these are 
being made daily in home workshops 
throughout the country, and craftsman- 
ship has shown a decided improvement 
in the last few years. A great deal of 
the credit for this can be allocated to 
the National Homeworkshop' Guild, 
with which all the men just mentioned 
are affiliated through their local clubs. 

Four years ago the Guild was organ- 
ized for the purpose of forming clubs, 
and each group joining the organiza- 
tion must promise that “all activities 
will be undertaken with a view of help- 
ing members develop their skill in craft- 
work and of promoting the home work- 
shop hobby.” 

Demonstrations and lectures ar- 
ranged by many clubs have proved to 
be of invaluable assistance to their 
members. One club went a step further 
than the usual programs last year, and 
the result was so successful that it will 
be resumed this fall. This was the 
Lincoln (Nebr.) Homeworkshop Club. 
It arranged with the University of Ne- 
braska to hold one meeting a week at 
the college and have A. E. Easton, in- 
structor of woodworking, lecture on va- 
rious topics, including laws of design, 


D* WRIGHT B. LEE, 


SEPTEMBER, 1937 


P. F. Hirsch won honorable 
mention at the California 
State Fair with this model 





Model yacht, 50-800 class, 
built by Leslie G. Mann, 






of Springfield, Mass. 


furniture construction, lathe work, fin- 
ishing in the lathe, and wood carving. 
One hour was spent in class and one 
hour in the shop at each session. 
Other clubs, not fortunate enough to 
be near a university, have arranged for 
demonstrations and instruction by lo- 
cal manual-training teachers. But no 
matter what type of program is being 
carried out, craftwork has definitely 
improved among the 
members, and_ recent 
exhibitions have at- 
tracted considerable at- 


A raven whittled by 
A. O. Stenwick, Red 
Wing, Minn., and left 
in the natural wood 


tention (see P.S.M., Aug., ’37, p. 95). 

Leo St. Jacques won first prize with 
his solid mahogany sewing and utility 
cabinet at the (Continued on page 114) 
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Shop of C. H. Russell, a member of the Newcastle (Calif.) Homeworkshop Club. 


He is working at the scroll saw, with P, F. Hirsch, secretary of the club, looking on 
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Miniature Trains 


Whittled f. 
from Wood | 











Above, unique costume bracelet. Oval, whittling stream- 
line train with articulated joint. Left, two tiny trains 


LL abo-o-o-a-ard! Find some bits of wood, a few 
odds and ends of very fine wire, and a sharp 
penknife, and whittle a miniature train or two. 
The passenger train illustrated is about 7 in. long, 
but only a trifle over 14 in. high. The simplified toy 




























































rH GLUED ' train is about 5 in. long by 14 in. high. If ma@e “of 
N p,. rare woods and finished in natural color, the latter 
i | : a Ser A), may be developed into an unusual costume bracelet. 
c J ] x4 \ The trick in carving all such small pieces‘is to use 
PLER ®g a stick long enough to handle conveniently and do the 
j —, ¢ ie tao work at one end. The sketches suggest various meth- 
Gad tr nver ods of construction. 
.RVIN | ae Either water or oil colors may be used fer painting 
) : the models. I usually make each coach a different 
Y ) 7 ‘ ae color, unless the miniature represents some train that 
mw | Hit-+ OVNAY is itself distinctively colored. 
' ' , ? The train used as a novelty bracelet is unpainted, Cc 
, LS i but contrasting woods are used, and the natural colors of 
are brought out with a light application of linseed 
Sketches suggesting a few of many ways to whittle miniature train parts oil.—E. J. TANGERMAN, ; 
: | A groove is filed, gt d 
Clamp Keeps Badminton Rackets Flat then the gloss i Z 
cracked with heat | 
BECAUSE of the extremely light construction of bad- I 
minton rackets, a clamp is essential for keeping them flat P 
while not in use. Five-ply wood 1% in. thick is best for this q 
purpose as it will not warp. If desired, weight can be he 
saved by using three-ply wood for the separator. . 
The clamp illustrated, which requires three pieces, was 2 
designed for regulation size badminton rackets, which t 
usually come in pairs. Clamps consisting of two pieces 
can, of course, be used on single rackets. They are ideal , 
for squash rackets. k 
The plywood can be lightly nailed together and band- : 
sawed to shape at one time to insure uniformity. While ' 
one side of the outer pieces may be shellacked or varnished, 


if desired, avoid the use of any finish on the surfaces that come 
in contact with the racket frames.—C. K. FANKHAUSER. 


Bottles Cut with Aid 
of Soldering Iron 


AFTER trying many ways of cut- 
ting off the top of a bottle, I hit 
upon a method that rarely fails. 
I have, indeed, been able to cut 
a variety of shapes, including | 
even a scalloped edge. Simply 
file a shallow groove around the 


Badminton rackets in the clamps. 
Below, the drawings. The center 
part may be lighter, if desired 








ye ; ) i| bottle with a three cornered file, 
WT), ahi / 4 then insert the point of a small, 
Wy ge /q ' i hot soldering iron in the file 
Hie, {yh 4)! \ mark. A short crack will appear. 
| EPP \\\N | 7H “Chase” this crack around the 
Te ARAL ¥ 1 file mark until the bottle is com- 

PPR LANA A pletely separated. 
HA HP a J \ A cradle may be made of scrap 
I} VAN eens wood if necessary to hold the 
i ms ) bottle during both of the opera- 

The three parts of the clamp, and the bolt and wing nut ae sw tions.—-EARLE HANSON. 
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Darkroom Conveniences 


ANY AMATEUR PHOTOGRAPHER CAN MAKE FOR HIMSELF 





Colored light is reflected around the edges 
of the timer dial so as to illuminate the face 


IMING is of essential importance in 
ta step of photography. In the 
darkroom I found it a nuisance to have 
to peer at the clock, so I made the il- 
luminator illustrated to suit a standard 
photographic timer. The materials re- 
quired were a sheet of tin, a night light 
with shade and single plug socket, a 
block of wood or plywood 1% by 514 by 
5%, in., and some wire, nails, rivets, and 
the like. 

The socket was fastened in the mid- 
dle of one of the 51,-in. ends of the 
block, 1 in. from the edge. A _ hole 
drilled diagonally through the wood let 
the rubber-covered wire out of the il- 
luminator with the least leakage of 


A Safe Way to Illu 






ad 


light. The sheet of tin was cut and bent 
as shown, then riveted to fit snugly over 
the block, to which it was screwed. 
The removable light-tight top was 
made from two pieces of tin, one 5% by 
6% in. and the other 64 by 6% in. On 
the larger piece, a 4-in. border was 
marked and folded up; on the other, a 
14-in. border was similarly marked and 
bent. One pan was then riveted inside 
the other. This cover fitted loosely over 


A small night light is mounted behind the 


clock, and the whole is inclosed in a tin 
box with a light-tight cover as at the left 





minate Timers 


the box and, when painted, was light 
tight. Although harder to make, it is 
more convenient if the back of the lid 
and box form a hinge joint. The top, 
bottom, and two sides were painted in- 
side with ivory drop-black paint, but 
the front and back with white gloss 
enamel. 

I have found it advisable to have the 
clock back about 1% in. from the front 
of the box to get the best light and still 

be safe. The light that 
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b) escapes out the front is 
negligible under aver- 
age conditions. Green, 
red, or orange bulbs can 
be used in the light box, 
depending on what sen- 
i sitized material one 








Paper Holder Speeds Enlarging 


BY USING a paper holder like that 
illustrated, the amateur photographer 
who prefers borderless enlargements 
for mounting or framing can make them 

























with practically no waste of paper. The 
materials used are: a wood or plywood 
baseboard about 12 by 15 in.; two thin 
wooden rulers with narrow projecting 
brass edges; and two strips of 
wood about 14 by % by 12 in. The 
thickness of the baseboard doesn’t 
matter, but it should be thick 
enough to prevent warping. If 
the enlarger is of the autofocus 
variety, place a block of wood of 





suit- (Continued on page 128) 
SWINGING ARM 
WASHER \ > 







RULER 





uses.—-CHARLES J. LONG. 





Shelf Provides Place 
for Drying Cut Film 


CuT film or film-pack film may be 
dried conveniently by inserting the rod 
of each clip or holder into a hole drilled 
at an angle into the edge of a shelf, pre- 
ferably over the sink, as illustrated 
above. Since one corner of the film is 
low, drainage is facilitated and unde- 
sirable water marks are avoided.—R. L. 
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SPRING shackles that are 
jammed can be loosened for 
greasing by flexing the car 
springs beyond their normal 
bending point. To do this, 
open one of the car doors and 
swing it up and down slow- 
ly, increasing the amount 
of swing each time. Mean- 
while, have someone apply 
a grease gun to the “frozen” \ 
shackle. The joint will soon 
loosen so the grease can be 
pumped in.—C,. F. 


Bicycle-Tire Cushions 


Protect Bumper Guards 


TO PROTECT bumper guards from di- 
rect contact with other cars, which is 
likely to scratch the plating and expose 
the metal beneath to rust, cut pieces 
from an old bicycle tire to the shape pic- 
tured, and slip one over each guard. The 
tire segments fit snugly and the tread 
pattern makes them an attractive ac- 
cessory.—E. F. 


Heavy Rubber Band Locks 
Joint of Jack-Handle 


TO PREVENT the common type of ex- 
tension jack handle from ‘“jackknifing”’ 
when pressure is applied, slip a heavy 
rubber band over it in the position 
shown below. When the handle folds 


up at the wrong moment, it is because 
the locking clip has shifted from its cor- 
rect position. The rubber band holds the 
clip in place.—-E. T. G. 
























































Timely Aids for Autoists 


Rocking Body of Car Loosens 
“Frozen Spring Shackles 


Dampened Sponge Removes 
Hair From Upholstery 


ONE car owner, who carries his dog 
along on motor trips, found that the 
animal -:shed hair on the mohair uphol- 
stery, making it very difficult to clean 
the inside of the sedan. A vacuum clean- 
er, Whisk broom, and other conventional 
cleaning methods failed to remove the 
embedded bristles. Finally, as an exper- 
iment, he tried rubbing a damp sponge 
over the seat covering. Much to his sur- 
prise, the sponge gathered the hairs into 
a matted mass that could be picked off 
easily with the fingers, leaving the up- 
holstery in perfect condition.—B. K. 





Cleaning Carburetor Air Silencer 
with Plumber's Suction Cup 


THE air silencer on a modern car can 
be cleaned thoroughly with a plumber’s 
suction pump. To do the job, I screw 
the top of the silencer to a board, as 
shown at the right, and pour about a 
pint of gasoline into it. Working the 
suction cup up and down forces the 
liquid through the screen and flushes 
out the dirt. If the filter is very dirty, 
it may have to be flushed more than 
once. When the filter is clean, I oil it 
in accordance with the manufacturer’s 
instructions.—W. C. W. 
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Ingenious Spring Support 
Holds Up Oil Pan 


TAKING Off or replacing the crankcase 
oil pan is made a simple one-man job 
by the novel arrangement shown in the 
drawing above. It consists simply of 
a large coil spring taken from an old 
seat cushion and fastened with staples 
to a wooden framework that will bring 
it to the right height for supporting the 
pan. When the oil pan is being removed, 
the spring keeps it in place until all the 
bolts are taken off, and when the pan 
is being replaced, the holder supports it 
in the right position, leaving both hands 
free to line up the gasket holes and 
start the bolts, which, on many auto- 
mobiles, are difficult to get at.- 
A. W. 
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VOID, wherever possible, the use of 
taper pins and set screws in the con- 
struction of fine instruments and model 
work, as these fastening devices always set 
up strains. If taper pins must be resorted 
to, be sure they are of the correct taper and 
drive them lightly in place. 

Periodically oil lathe and drill-press 
chucks to obtain maximum gripping power. 
And don’t forget the bench-vise screw. 

Ordinary pipe cleaners are excellent for 
cleaning out oil holes and conveying lu- 
bricants to inaccessible places. 

To make paper adhere to metal, add one 
ounce of a solution of chloride of antimony 
to six ounces of paste, glue, or mucilage. 

If hard or chilled iron must be drilled, 
heat it to a cherry red and place a piece of 
sulphur on the place to be drilled. 


For tempering small thumb screws and 
similar metal parts, an ordinary can lid 
filled with fine sand and any improvised 
hot plate may be used. The polished parts 
are placed in the hot sand and can readily 
be observed as they change color. When 
the proper temper has been reached, as in- 
dicated by the color, the parts are quenched 
in water. 

When a tap or stud breaks at or above the 
surface of the work, removal is made easy 
by brazing or welding a nut onto the pro- 
truding end and backing it out with a | 
wrench. 


If some petroleum jelly is rubbed on the 
hands when delicate tools or instruments 
are to be handled, it will help prevent the 
development of rust spots. 

To find out whether a piece of steel or 
iron has. sustained an invisible fracture, 
soak it overnight in oil, wipe clean, and 
coat with chalk or whiting. Oil seepage 
from any cracks in the metal will leave a 
definite stain on the white surface. 

Be particularly careful to remove all 
burrs and irregularities from a metal gear 
if it is to mesh with a fiber gear. 

Drill jig bushings over % in. should be 
made from machine steel and casehardened. 
There is no advantage in using costly tool 
Steel, 

Keep a new untreated oilstone in a bath 
of oil for several days. An oilstone must 
be thoroughly saturated because the pur- 
pose of the oil is not to soak into stone, but 
rather to remain on the surface and float the 
metal removed by abrasion, thus preventing 
the stone from becoming loaded with metal 
particles. 
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T Warn Men 


Against Using 
Misfit Blades 


—says St. Paul Druggist 








Users Praise Teamwork of 


Gillette Razor and Gillette Blade 


| TELL MY 
CUSTOMERS TO 
AVOID MISFIT 
BLADES (Ff THEY 
RESPECT THEIR 
SKIN. IT TAKE 

GILLETTE BLADE 
N THE GILLETTE 
RAZOR TO GIVE REAL 
SHAVING COMFORT 


THE SCRATCHING | 
USED TO GET FROM 
MISFIT BLADES 
MADE ME SWITCH 
TO GENUINE 
GILLETTE BLADES 
IN MY GILLETTE 
RAZOR. BOY! 
WHAT A PLEASANT 


SURPRISE ! 


*! 
H. B. Miller, 5511 Wash. Bivd., Chicago, Ill. 





Enjoy The ‘Teamwork’ Shave | 
of a Gillette Blade in Gillette Razor | 


EN, if you are not enjoying real 

shaving comfort, you are probably 
using MISFIT blades in your Gillette 
Razor. The shaving edges of a misfit blade 
do not fit accurately in your Gillette Razor. 
Too much edge leaves your face raw and 
irritated! Too little edge causes the razor 
to skip over the bristles and you don’t 
get a clean shave. Why experiment? The 
Gillette Blade and Gillette Razor are 
made for each other. They work perfectly 
together in giving you the best in shav- 
ing comfort. Buy Gillette Blades today! 








Gillette Blades 


Precision-made for the Gillette Razor 











OMBINING the advantages of both 
( the leeboard and the centerboard, 

this fin-type keel simplifies the 
task of adapting a canoe or a small boat 
for use with a sail. All difficulty of 
launching and landing on a beach or in 
shallow water is overcome by making 
the keel retractable. 

The keel should have a minimum area 
of 2 sq. ft. Although a deep, short keel 
gives exceptional maneuverability, the 
longer shallow type is easier to make 
and adds only a few inches to the draft. 

Saw and plane a spruce, pine, or hard- 
wood board to the shape decided on. 
Cut grooves to seat the metal couplings 
and drill a hole near the front end of 
each groove to hold the spur snugly. 
Bend the hangers or couplings from 
a piece of 3/16-in. brass rod or from 
nails of suitable size. Fasten them 
with copper staples. Drive screw eyes 
into the sides about 2% in. from the 
bottom of the fin. Countersink them 
well. Sand the fin smooth, apply two 
coats of varnish, sanding lightly be- 
tween coats, and set aside to dry. 

Insert screw eyes in the keel of the 

boat so the center of the fin will come 
under the widest section of the boat. 
In the gunwales, insert other screw 
eyes for two guys on one side; and 
use either a screw eye or a cleat on 
the other side for the lanyard. I pre- 
fer a screw eye because it is cheap, 
easily installed and removed, and 
prevents the knotted end of the lan- 
yard from being dropped overboard 
when released. 

Steel piano wire or copper wire may 
be used for the guys, but heavy fish- 
line or a good grade of cotton twine 





is satisfactory. The lanyard should be of 


2 Fin Keel 


cord and long enough to enable the fin 


to fold flat against the bottom of the 


boat, which is its 
When deeper wat 


it again when lar 


arranged to exert 
If it is difficult 


position for launching 


er is reached, pull the 
lanyard taut and tie it securely. 


a backward pull. 


to tack sharply into 


the wind or if the boat has a tendency 
to fall off to leeward, reset the screw 


eyes so the keel is several inches nearer 
If, however, the boat seems 


the bow. 
to fall off too easil 
the wind, move t 


y when running before 


he keel a few inches 


the other way:—ZUSSMAN FREEMAN. 


Right, how lanyard is 
hitched to screw eye 
if no cleat is used. 
Below, the fin hanger 


HITCH 
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The fin keel is held ver- 
tical by two guys on one 
side and a lanyard on the 
other, all pulling backward 
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Release 
iding or beaching the 
boat. Note that guys and lanyard are 
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It goes well for hedges.—H. W. K. 









How to Apply Gold Leaf 


on a Silk Banner 


| ENUINE gold leaf is being used 
more and more by amateur crafts- 


men for gilding purposes now that 
methods of applying it are better known 
and kits can be obtained with all the 
necessary materials. Sometimes, how- 
ever, an unusual problem will be en- 
countered such as the application of 
gold-leaf letters on a silk or satin-fin- 
ished banner. 
Make a frame larger than the banner 






































and lace the banner to it as shown. 
b= ASA A —A, 
HT \WAWaAWawawawsum | 
mL RW ad 
iW TACKS ‘PINS THROUGH =F} > 

if SATIN afi 
fil SATIN BANNER =a 
ULL woop STRING "1 >b> 

nil | FRAME 

1 on TILT FRAME 


AT TOP 


Method of lacing 
cloth to frame. The 
frame tilts forward 
to prevent drops 
spotting the fabric 











Transfer the letters or design to the 
cloth, preferably by perforating the 
drawing with a marking wheel or prick- 
ing needle and using a pounce. Set the 
frame up on an easel or any suitable 
support in such a way that it is tilted 
forward at the top so that no drops of 
paint or size will fall on the fabric. 

3uild up the surface of the fabric with 
thick white shellac, applied in as many 
coats as necessary to obtain a smooth 
surface for gilding. Do this only where 
the lettering or design is to go. 

When the shellac coats are thorough- 
ly dry, proceed with the lettering, but be 
careful to keep the paint or size within 
the bounds of the shellacked area. For 
gilding, use either the so-called “quick 
size” that comes with gold-leaf kits or a 
mixture of one third quick-drying rub- 
bing varnish and two thirds Japan gold 
size. Add a little yellow so you can see 
where the size has been laid on. When 
the proper degree of tackiness has been 
reached, apply the gold leaf as usual. 


Paper-Pulp Scenery 
for Model Railway 


PaPerR pulp has many advantages for 
making model railway scenery. It costs 
little, is easily modeled into any shape, 
and is strong yet comparatively light. 

Tear old newspapers into small pieces, 
let soak overnight, and then grind it to 
a pulp on a washboard or run it through 
a meat grinder. Better yet, put it in a 
washing machine (one, of course, with- 
out a pump to become clogged) and let 
it run for about half an hour. Strain the 
pulp into an old salt or sugar bag and 
squeeze as dry as possible, then mix it 
with commercial wall-paper paste of the 
consistency of thick starch. 

For mountains, a frame is made and 
covered with insect screening, on which 
the pulp is laid. When dry it is painted 
moss green and daubed with brown and 
red. 

The pulp may be modeled as desired. 
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State inspections show that: 


~~ 


a ‘ 
oul fl Cats 


NEED SAILR LIGHTING 


TAIL-LIGHTS OUT 


may cause rear-end crashes 





MISAIMED BEAMS 
may hide road dangers 


DIRTY REFLECTORS AND LENSES 
may shorten beams 


INFERIOR BULBS 
may scatter and 
waste beams 


— figures indicate that the night- 
time auto accident rate is still going 
up, while the daytime rate is going down. 
No wonder... when 3 out of 4 cars need 
safer lighting! When 3 out of 4 motorists 
are not getting as good lighting as they 
could get from the amazingly precise 
and efficient optical system provided 
by their headlights! 


TAKE THIS EASY STEP for safer driving at night 


Drive your car to a G-E MAZDA 
Auto lamp dealer and ask him 
for “Safety Lighting Service.” 
This means: 






Kg It pays to 
, look for the 
G-E trade mark 
when you buy auto lamps. 


the road where you need it. 


3. Replacing blackened or 
burned-out bulbs with new G-E 
MAZDA Auto lamps, to give you 
1. Cleaning lenses and reflectors better light for night driving. 
... which will bring you from 


: Remember, G-E MAZDA Auto lamps 
25 to 150% more light. 


are approved by all car manufactur- 
ers and are in most new cars when 
you get them. General Electric Com- 
pany, Nela Park, Cleveland, Ohio. 


2. Checking and aiming head- 
light beams ... to put light on 


GENERAL @ ELECTRIC 
MAZDA AUTO LAMPS 
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FILLS 
NICKS AND 
CRACKS 





























































Wood in Putty Form 
Makes1001 Repairs 


As it comes from the can or tube, 
Plastic Wood is softand can read- 
ily be moulded with the hands, 
just like putty. When hard it has 
all the strength and properties of 


actual wood, except grain. 


Plastic Wood is needed 


in every shop for 


repairing broken furniture 
damaged wood 
tool handles 
correcting mistakes 
modeling 


filling old screw holes, etc. 


Pla C1¢ W ood will take and hold 
nails and screws firmly without 
splitting 


>? 


can be planed, sawed, 
turned ina lathe, worked with any 
woodworking tools and can be 
sanded to a hair edge. Ic will not 
chip, splinter or crumble—is water- 
proof, weatherproof, and grease- 
proof—and takes paint, lacquer 


or varnish perfectly Adheres to 


glass or plaster. 


c 


wood, metal, 


Get it at hardware, 
paint and 
10c stores 




































second annual handicraft competition 
of the Edison Homeworkshop Club, 
Chicago, Il, Others winning prizes and 
their projects follow: J. L. Williams, 
modernistic end table; O. L. Anderson, 
set of walnut dishes; L. F. Holstein, 
sewing cabinet; E. M. Dittmer, inlaid 
tilt-top table; L. H. Juhnke, myrtle-wood 


fruit bowl; C. F. Wetzel, wooden inlay 
pictures; G. C. Baileys, carved wooden 
figures. Francis D. Bowman, of Niagara 
Falls, N.Y., awarded the prizes and 


showed a five-reel moving picture, “The 
Judges were F. E. 


Story of Abrasives.” 





Toys by Dr, Wright B. Lee, Eugene, Ore. 


Gridley, W. S. Scribner, Ray Fenton, 
G. W. Adrianson, R. O. Johnson, C. C. 
MacMahon, and H. Y. Clegg. 

Officers of the Kugene (Ore.) Crafts- 
man Guild are Dr. James D. Stewart, 
president; W. I. King, vice president; 
Dr. W. B. Lee, secretary-treasurer. On 
the board of directors are Clarence 
Crocker, M. F. Johnson, and Harry Wil- 
Work made on the lathe and jig 
saw was displayed by C. D. Thompson, 
Victor Walker, and Harold Ayres at the 
annual meeting held in the basement 
workshop of Mr. Stewart. 

The annual and shore dinner 
of the Brunswick (Me.) Homework- 
shop Club was held recently at Harps- 
well, Me. Five reels of moving pictures 


son. 


social 


were shown. Lawn chairs, a _ bird 
house, nail box, tool rack, bulletin board, 
and twelve picture frames have been 
made by the Beach (Va.) Workshop 
Club . Jean Tremblay of the Cartier 


Homeworkshop Club, 
Canada, is making a 
motive of wood from plans donated to 
the club by Georges Frenette, another 
member, who is now engaged in making 
a working jig saw of wood ... Edward 
displayed seventy-five wood 
samples at a recent meeting of the 
Ware (Mass.) Homeworkshop Club 
and spoke on building houses at another 
session. A filing box was the club’s 
July project. 

As its part in the city’s 
bration of Oil and 
(Ohio) Homecraft 
painted six 


Vontreal, P.Q., 
12-in. model loco- 


Gosselin 


“Golden Cele- 
Gas,” the Findlay 
Club assembled and 

flower boxes, which 
were placed on the railing of a new 
bridge. Recent meetings have included 

one-man exhibits by members, a talk 
on upholstering, a demonstration of let- 
ter and figure cutting on the jig saw, 
and a visit by the Toledo (Ohio) Home- 
crafters 

Metal spinning and hammered 
were demonstrated by J. F. 


large 


work 
Sherwin for 


the Denver (Colo.)  Homeworkshop 
Club The ERdmundston (N.B., 
Canada) Hobbyists constructed a float 
that won first prize in the parade held 
in honor of the coronation of King 
George. Plans are being made for a 


La 


Guild Members Show Great Gains 


(Continued from page 


107) 
community workshop Three mem- 
bers of the Maspeth (N.Y.) Hobby 
Homeworkshop Club have purchased 


screw-cutting lathes and made a work- 
ing model of a 10-gauge salute cannon. 
Officers are lL. Depose, president; 
F. Smith, vice president; E. Anderson, 
secretary-treasurer W. M. Young, 
of the Mansjicld (Mo.) Homeworkshop 
Club, has completed a 12-ft. boat made 
of redwood. Several members have pur- 
chased cherry, walnut, and maple to dry 
out during the summer and use for 
projects in the fall . . . Copies of the 
program on “Safety in the Home Work- 
shop” printed in a recent Guild bulletin 
were distributed to the North Shore 
Craftsman Club, Waukegan, Ill. Two 
moving pictures were shown. Club pro- 
jects under construction are bird houses, 
camp stools, and lawn furniture. 

The Middletown (Conn.) Homework- 
shop Club lost one of its most active 
members recently through the death of 
G. L. Hoffman, last year’s president. 
For the last few months the members 
have been busy fixing up new clubrooms. 
3usiness meetings are held twice a 
month and a work meeting every other 
week. New officers are James Hender- 
son, president; Philip Hahn, vice presi- 
dent; Russell Halyburton, secretary; 
Dr. Floyd Adams, treasurer. 

To maintain interest during the sum- 
mer, the Lakeside Homeworkshop Club 
of Muskegon, Mich., has announced 
that a prize will be awarded to the 
member who brings the best piece of 
work to the first fall session. 

Plans for an exhibition in the fall 
were discussed by the Society of Model 
Engineers, Ottaiwa, Ont., Canada, dur- 
ing a visit to the new shop of Adrian 
French and E. J. Sladden, who recently 
moved to Val Tetreau, P.Q. Their vari- 
ous machines were inspected and dem- 
onstrated ... Arnold Friedenberg, of the 
Granltea (Alberta, Canada) Home- 
workshop Club, purchased a new lathe 
and circular saw and converted a model- 
T Ford engine into a suitable motor. 
Construction of a “snowmobile” was dis- 
cussed at the home of G. Schile. 





Carvings by David Lundgren, Waukegan, Ill. 


Officers of the Hardwood Homework- 
shop of Neenah, Wise., are William A. 
Thomas, president; Paul Steinway, vice 
president; and George J. Runde, secre- 
tary-treasurer. A committee has been 
named to plan a membership drive and 
to obtain a movie projector for the club. 

The Cornhuskers Workshop Guild of 
Springfield, 1l., has changed its name 
to the Ideal Workshop Club. A success- 
ful exhibition was held recently in a 
hardware store window. R. E. Jess has 
completed a loom 3 ft. long which he 
built with hand tools and without a 
drawing or pattern to work from. 

Fourteen (Continued on page 


115) 
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Guild Shows Great Gai 


(Continued from page 114) 


members of the Homecraft 
makers Guild of Richmond, Va., we 
guests of the Capital Homecraft Club 
Washington, D.C., at a dinner given 
a Washington hotel. 


—a7 


ns | 


and Model- 


re 
of 
in 


This was followed 


by a meeting in the shop of Andrew 
W. Bennett. Joe Chlopicki demonstrated 
wood turning and George A. Simonds 


explained how to make pictures of i 
laid wood. Some of the 


n- 


members ex- 


hibited various projects they had made. 
Delbert Barclay has been elected pres- 


ident of the Oklahoma City (Okla 


J) 


Homeworkshop Club, succeeding W. H. 


Reilly. 
secretary. 
tenant Springer explained the activiti 


A. J. Sprague was retained 


as 


Capt. R. R. Haley and Lieu- 


es 


of the CCC at a recent meeting, and re- 


freshments were served . 
bers of the Jacksonville 


nia redwood. The Jacksonville 


.. Forty mem- 
(Fla.) Home- 
workshop Club heard a talk on Califor- 
Day 


Nursery showed moving pictures of the 
schools and of projects made for them 


by the club. 
ordination boards were presented to t 
nursery . 
tion and moving pictures of fishing we 


shown at a recent meeting of the Club 


des Artisans Amateur, Trois Riviere 
P.Q., Canada. 


Talks on tool making, pattern making, 


wood finishing, and the like are plann 


Five new hand-and-eye co- 


he 


.. A wood-turning demonstra- 


re 


"Ss 


ed 


by the Montgomery (Ala.) Handicraft 
Club. At the initial meeting of this new 


club A. L. Norris exhibited a violin 
had made. All the members have agre 
to donate home workshop 
magazines to start a club library. 


The designing and cutting of inlaid 


| pictures was demonstrated by M. 
Johnson and Carl Blood at a meeting 
the Eugene (Ore.) Craftsman Guild 


he 
ed 


books and 


F. 
of 
at 


the Eugene High School industrial arts 


shop. Odine Mickelson showed how 


use the lathe, cut-off saw, jointer, and 


handsaw and stressed the safety mez 


to 


AS- 


ures to be employed. Several guests from 


Portland attended. 





Guild Offers Free Bulletin 
on How to Start a Club 
OW is the time to start planning yo 


fall and winter activities. 
undoubtedly spend considerable time 


ur 


You will 


in 


your home workshop, so why not organ- 


workshop Guild? 

The Guild has outlined plans for t 
coming season that will interest you a 
your neighbors. To assist you to get 


ize a club and join the National Home- 


he 
nd 
a 





club under way, the Guild has a special | 
free bulletin giving full particulars, 
which will be sent to anyone sixteen 
years of age or over. 

National Homeworkshop Guild 

347 Fourth Avenue, New York 

Yes, I know several craftsmen who will help me 


start a home workshop club in our neighborhood. 
Please send by return mail all the necessary in 
formation telling how I can organize a successful 
club and obtain free membership in the Guild. 








| 





Inclosed is a large (legal size), self-addressed 
envelope bearing a three-cent stamp for your use 
in sending me this material. 
NAME.. 
ADDRESS 
Ctr. ; STATI 
| I print ver learly.) 
: i. 
deme 
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SENDS A CARD 
TO MAYOR HAWKINS 











HOME, WE HAVEN’T 
WRITTEN HIM SINCE 
WE LEFT 


ROYAL GORGE 
A WE SAW ON OUR 
PIKES PEAK TRIP 


PRINGE 
NATIONAL 
bag SMOKE 
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Roval GORGE couen ; 
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AND A TIN OF 
PRINCE ALBERT. 
SAY, THIS I§ A GOOD 
PICTURE, ISN'T IT? 
| CAN JUST SEE THE 

MAYOR SHOWING 
IT AROUND pr 


A POSTAGE 


STAMP 


























1SEE YOU SMOK 
PRINCE ALBERT 
YOURSELF 


AROUND HERE. PA. 
IS MY BEST SELLER. 
ITHAS THE MILONESS 
AND FULL-BODIED TASTE 


e]), MOST PEOPLE DO 
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ROUPS OF PIPE-SMOKERS / 
WHICH ARE OW IN? 


























Copyright, 1987, R. J. Reynolds Tobacco Ca, 


MONEY-BACK OFFER 


SMOKE 20 FRAGRANT PIPEFULS of Prince Albert. If you 
| don’t find it the mellowest, tastiest pipe tobacco you ever 
smoked, return the pocket tin with the rest of the tobacco 
in it to us at any time within a month from this date, and we 
will refund full purchase price, plus postage. (Signed) R. J. 
Reynolds Tobacco Company, Winston-Salem, North Carolina 


Please mention PopuLar ScliENCE MONTHLY when answering advertisements in this magazine. 


SEGINNER? OFF ANDO ON? REGULAR? os 2 0 call 
DON'T LET'TONGUE- YOU WON'T —LONG-EXPERIENCED | Frant tobacco} 
BITE SPOIL YOUR MISS A CHANCE PIPE— SMOKERS tin of Prince 

START AT PIPE- TO SMOKE YOUR _ ESPECIALLY DEMAND Albert 

SMOKING. GET PIPE WHEN IT'S TOBACCO WITH 

EXTRA-MILD, FULL OF COOL> TASTE ano BODY. 

NO-BITE” BURNING PA. HITS THE SPOT! 
PRINCE ALBERT PRINCE ALBERT (witmour ire’) 















GREAT IN “MAKIN’S” 
CIGARETTES, TOO! 
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GENUINE MASONITE , 


MAKES 





Mustrated 


BEAUTIFUL ROOMS Supplement 


FROM WASTE SPACE 





@ Ugly, empty attic or cellar spaces are so much 
waste in your home. Why not turn them into liv- 
able dens or recreation rooms — with Genuine 
MASONITE? A project like this enables you to 
show your craftsmanship to its best advantage, 
and when you finish your whole family will enjoy 
the addition to your home. 





@ The attic recreation room illustrated shows 
some of the remarkable decorative possibilities 
of Genuine MASONITE. The walls are of MASON- 
ITE INSULATION beveled and V- grooved in smart 
modern designs. The floor, which simulates par- 
quet, is MASONITE CENTURY OF PROGRESS 


FLOORING. (Even the bed of the billiard table 
is made of MASONITE QUARTRBOARD and 
MASONITE TEMPERED PRESD\WOOD laminated to 
steel. The Brunswick, Balke, Collender Co. chose 
these products for their smoothness, lightness and 
strength.) 


Easily worked Genuine MASONITE is indispen- 
sable in hundreds of home-craft projects. Mail 
coupon for free samples and details about 


MASONITE 


» THE WONDER WOOD 
CESEREED or A THOUSAND USES 


MASONITE CORPORATION, Dept. PS-9 
111 W. Washington Street, Chicago, Ill. 
Please send me FREE samples of Genuine 
MASONITE and more information about MASON- 
ITE—THE WONDER WOOD OF A THOUSAND 


r 
| 

| 

| 

| 

| USES 
| 

i Name enieuneenniednes 
l 

| 

| 


Address_— 


City 


iicjcsanenenmumanenncenenanenesuses 


| 


| 


Blueprint _ ° 


Service - rs oA 


boat, you do not have to search through 

all your old magazines for the instruc- 
tions. We have prepared photographi- 
cally illustrated pamphlets for many of 
our best projects of these two types, and 
they cost only 25 cents each. 

Complete information, including 
sketches and drawings, is given in each 
pamphlet, but you will find it to your 
advantage to purchase the blueprints 
also in order to see the details more 
clearly. Blueprints for ship models are 
full size. 

The prices of blueprints and instruc- 
tions for some of our ship models and 
boats are given in the list below. Instruc- 
tions can be purchased separately for 25 
cents for those marked with an asterisk 
(*). A complete list of blueprints will be 
sent upon receipt of a stamped and self- 
addressed envelope. 


" YOU wish to build a ship model or a 


MODELS 


*Bluenose, the famous fishing 
schooner, 17'4-in. hull, 110- 

i 111-112- R mas <etuaakdesietteniadamain’ aaa 
*Brig Malek Adhel (20-in. “hull; frame-and- 
plank construction), 304-305-306-R.... 1.25 





*Clipper Ship Great Republic (31'4-in. 
MB es oo SS eee 1.25 
*Coast Guard Patrol Boat (205%- in.), 286- 
PETE sucdiccipubnibidentachaciapbansasinsaiiiaadiiaininsheianen we 
*Constitution (‘‘Old Ironsides’’), 21-in. hull, 
CS Ree ne ee 1.00 
Contestant, Flying Airplane Model, 3-ft. 
wing spread, 8A... 1.00 


*Covered Wagon (23% in.), 118-119-120-R 1.00 
*Farragut’s Flagship Harttord (33'4-in 
2-R 


a | ence ae 1.50 
*Felucca or Barbary Pirate Galley (20 in.), 

REE COE RR ET FS TEENIE? ee By i 
Freighter, Ocean (14-in - = 25 
H. M. S. Bounty (8'%-in. "hull), a cudiidaaie | 
Liner President Lincoln (14% in.), 325...... 25 
New Bedford Whaleboat (14-in.), 326.......... ae 


*Privateer Swall ow, Baltimore clipper, 
(13-in. hull), 228-229-230-R.. 1,00 
*Racing Yacht Seascout (42-in.), 106-107-R_ .75 





*Roman Galley (19-in.), 138-139-R........c000 5. 
Ship Model Weather Vane, 66.... 25 
"Sovereign of the Seas, clipper ship. (20% 

i Oe Se? eae 1.00 
*Stagecoach with Horses, 144-145-146-R........ 1.00 
Trading Schooner (17%%4-in. hull), 252-253.... .50 
*U. S. Battleship Texas (3-ft. hull), 197-198- 

199-200 oi 1.00 

*Viking Ship (201%4- in.), 61- 62- R.. sac oa 
*Whaling Ship Wanderer (2014-in. hull), 

151-152-153-154 ....... ia ea S 
Yacht Rainbow (7'4-in. hull), ae .25 

(Construction kits are available for) 

{ e of these models. See page 21.) 

’ BOATS 

*Canoe, 16-ft. Canvas-Covered 
a, with sail, etc., 192- 

{ SEE 1.00 
*Camper’s Utility Boat (11 ft. 2 in. long, 
canvas-covered, for outboard motor 

or rowing), 281-R.. ucacbiceneeeniaie - «we 
*Canvas-Covered Duck Boat “(13 st. @ im, 

long), 279-R a seiniateieanniaae .50 
*Folding Duck Boat (13 ft. long), 170-R....... .50 
*High-Speed Boat for Small Outboard Mo- 

tors (7 ft. 11 in. long), 257-R................50 


*16-ft Motorboat-Rowboat (has decked 
ull; for use with outboard or inboard 
drives and oars), 149-R..... me .50 
*Outboard Racer for Class “A” and “B” 
Motors, (10 ft. 4 in. long), 211-212-R_ .75 





Pamphlets 





*Racing Runabout (13 ft. long, for outboard 
oS ee eee a 
*Racing Sailboat Blackcat (13 ft. 4 in. long, 


5 ft. beam, weighs 250 lb., Marconi 

ee’ a <a 1,00 
*Sailboat (12 ft. long; weighs 200 lb.; has 

fast skimming-dish hull), 314-R.......... .50 


*Sport Runabout (9 ft. 8 in. long, 43-in. 
beam, for small outboard motors), 
MIIOUEE | sisiinrtacdaindstsdaciiessananinttotebaidisiniiamiss a 

*Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 224-R_ .50 


RADIO SETS 


All- Wave Portable Receiver 
(two tubes, operated by bat- 





Amateur Radio Transmitter, 183-184............ .50 
Five-Tube Short Wave (A.C. or D.C.), 223 .25 











Full Electric Headphone Set, 130 .25 
One Tube (battery operated), 103... 25 
i! 6. 6 ee | 25 
Short-Wave Converter Unit, 137.0... 25 
FURNITURE 
77 | Child’s Costumer, 179A.............. 25 
Coiee Table, 245M .2.....ccccssecsss. .25 
Colonial ta Desk, 21........ 25 
Doabie. SS) 8 eee By + 
End Table, American Empire, 241A. scutes ae 
Four-Leaf Card Table, 239A ......cccccccccsscsscesees 25 
Gate-Leg Table with Round Top, 24............ 25 
Hanging Wall Cabinet, 280A..............cccccccc0000 .25 
ee. Rack and Wooden Wastebasket, 
sieitbdadijinmmlasinlisenddshaspnetbiihundsblubiiatiadeiesicuns 25 


Maple Tavern Table, top 30 by 68 in., 718A 50 








Modernistic Lamps (three designs), aa ae 
MROGGIM TOBRISS, TW, 6B oecccccciacersacccccsccoesscoscees 25 
"ae 25 
Silverware Chest on Stand, 256A... ae 
Smoking Stand, Modern, 238A....... — 
Telephone Table and Stool, 18.........cccccccccse000 .25 
Tilt-Top Table (turning), 140..........0..ccccce0 yt. 
Treasure Chests (metal bindings), 78............ 25 
MISCELLANEOUS and TOYS 
Arbor and Garden Gate, 9........ 25 
Baby’s Crib and Play Pen, 26 .25 
Block Puzzles (six), 65.............. .25 
Cigarette Holder (in form of miniature 
three-gun naval turret), 299A.............. 25 
Flowerpot Stand (38% in. high) and Novel 
Modern Table Lamp, 317A...............0 25 


Log-Cabin Bird House, 244A.......... ' 
Projector for Photos and Pictures, 259A.... .25 
Toy Fire Engine, Dump Truck, etc., 101... .25 





Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


dollars... cents 


Street 


C “ity and State... oan 
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How to Construct a Portable Spot Welder at Low Cost 







































The copper tips should meet perfectly, (Continued from page 99) changes. Like the arc welder, the spot 
because a variation in either the upper welder may be used on either 110 or 220 
or lower arm would throw them com- A \%-in. machine bolt, 1 in. long, should volts, alternating current. The wiring 
pletely out of line. be threaded into the bottom of the pipe diagram shows how the coil terminals 


A %-in. laminated lead, secured to the cap and inserted into a hole in the wood are brought out to the terminal strip so 
channel iron by means of flathead brass top. Several holes should be drilled in that they may be used in parallel for 110 
machine screws, extends several inches the top so that the spring may be moved volts, or in series for 220 volts. 


beyond the end of the iron, where it is to change the tension. Valve springs When using the spot welder, the two 
connected to the remaining secondary from small cars fit the pipe cap very pieces of metal that are to be welded are 
lead with flexible braided copper, 4 in. snugly, and with the springs from larger placed on the point of the lower copper 
thick, such as is used for connecting cars it may be necessary to remove the electrode, and the upper electrode is 
brushes on large generators. This can threads from the pipe cap. brought down against the upper piece of 
usually be obtained from motor repair The copper tips are secured to the up- metal. Since the conducting path be- 
shops, but if it is not available, the top per and lower arms by means of %-in. tween the metals being welded offers a 
lead may be continued in a large loop to brass machine bolts. If only the current high resistance to the current flowing 
the secondary coil. carrying capacity were considered, the from one copper tip to the other, the area 
copper tips would not need to be any around the copper tips will quickly come 

HE upper electrode arm is secured to larger than the laminated copper lead. to a white heat. Further pressure will 


the flat steel angles by means of a However, considerable heat is generated make the metals fuse together, after 
3/16-in. threaded rod, which also serves at the point of contact so it is advisable which releasing the pressure on the arm 
to hold the pressure arm in place. The to make the copper tips larger to assist will cause the copper electrodes to 
pressure arm consists of an additional in dissipating the heat. The tips should spring apart. 
piece of 14%-in. channel iron, 16 in. long, be tapered to a \-in. point, and since 


drilled and shaped as shown in the de- they wear away when in use, they should O MAKE a satisfactory spot weld, the 
tail drawing. The flat portion of the be removed from time to time and reta- metals should be clean and free from 
channel iron is removed for a distance of pered. The ends of the tips should be scale, and be of material that has a high- 
2% in., after which the end is shaped kept clean and flat, which may be ac- er resistance than copper, such as iron 
and drilled as shown. A piece of 1%%-in. complished by filing between the points or steel. Copper could not be welded 
round steel is attached to the pressure with an ignition file. satisfactorily because there would be a 
arm where indicated. Additional holes Since the amount of current required tendency for the copper to fuse with the 


may be drilled in the sides of the arm so will vary with the thickness of the pieces electrodes. The operator should experi- 
that the position of the round steel piece of metal being welded together, some ment with various kinds and thicknesses 


may be moved to change the leverage. means of regulating the current through of metals until he becomes familiar with 
Drill a wood handle to slip over a %-in. the primary of the transformer will be the amount of current and the pressure 
round iron rod, which is secured to the necessary. The reactance coil described required for any kind of weld. 
arm with rivets or machine screws. with the arc welder, (P.S.M., July ’37, p. 

An automobile valve spring with a %4- 87) will allow the current to be varied In a following article, Kendall Ford 
in. pipe cap to hold it in place provides over a wide range and it may be used will give a number of hints on the gen- 
the tension for the upper electrode arm. with the spot welder without any eral technique of arc welding. 









HE WAS RIDING 

RS OW DYNAMITE 

cancer 1 AWD NEVER KMEW 
IT UNI. 


“This Close Shave,” says Zane Grey, “Should Make and full-floating cords, scientifi- 


A , is " : cally treated to resist the treach- 
Every Motorist Think Twice Before Gambling on Tires.” crous blowout-causing heat 
generated nside all tires by today’s 
higher speeds. By resisting this 
* that the best of driverscannot fence posts before Mr. Zachary heat. these Goodrich Silvertowns 
forecast. And it caught Edward came to a sudden stop. 















of Popular 


Western Thrillers 








HERE is One motoring mishap rail. Flying wheels mowed down 


give you real protection against 
. ore . . . é P , 

Zachary of Hartford, Conn., Today's faster driving condi- the many blow-outs caused by 
completely off guard. He was tions call for a special tire. The high speeds. From now on you'll 
whizzing along the North Ford  Goddrich Safety Silvertown is find Edward Zachary’s car equip- 


road at a good clip when BANG just that kind of a tire. It’s the ped with Silvertowns. For the 
the right front tire blew out. An only tire with the Life-Saver protection of your family and 
uncontrollable drag yanked the Golden Ply. This life- Saving in- friends make your next set of tires 
car smack alongside of a guard- vention isa layer of specia/ rubber Golden Ply Silvertowns. 





Goodrich SAFE Silvertown 


With Life-Saver Golden Ply Blow-Out Protection 
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FASTENING SHELVES 
to MASONRY WALLS 

















‘NUT holes into the 

_s masonry with a cold 
chisel, insert bolts with heads in 
to form studs, and tamp remain- 
ing open spaces full of Smooth- 
On No. 1. Let the Smooth-On 
harden, then slip the brackets, 
cleats or uprights over the studs 
and fasten with nuts or nuts and 
washers. A %-in. bolt set this 
way holds a man’s weight without 
loosening. Use this method to anchor 
partitions, wall cabinets, 
etc. Makes a strong permanently tight 
connection that meets every need. 








cellar shelves, 





ID° your own simple home, auto and mo- 
torboat repairing and be independent of 
outside repair men. You will avoid delays, 
save much money, and have the satisfaction 
of knoy that the work is well done 

The booklet contains clear diagrams and 
directions for cor 
rect procedure for 
eth reds of com- 
mon jobs, and en- 
ables any home 


7 
| 
| pe worker to get de- 


[ SmootH-On—>|@eL > 
| x } 
se TA | 
2 


Tightening leeee loc she 


Ji 


idable results, 
ily, on any of 
the following 
Stopping leaks in pipes, heaters, boilers, tanks, 
radiators, air ducts, smoke pipes, pails, etc., at 
connections, seams, cracks, rivets or holes. 








Tichtening or anchoring loose hinges, locks, 
handles, screws, bolts, nuts, bases, stems; tops, 
caste! et 

Making water-proof joints at skylights, roof 

cracks and flashin 
Smooth-On Iron cement 
HOME »~ Auto with which this work is 


REPAIRS done is applied without 
heat, without special tools, 
and inexpen 
“ sively that half a dollar to 
s00TH Om half hundred dollars is 
saved in each instance. 
~ VJ Smooth-On_ has_ been 
WiTH . widely used in industrial 


SMOOTH-ON work for over 35 years 


and its use is standard 
Write for 


ir | and o easily 














practice by power plant 
FREE BOOK “neineers and repair men. 

Get the booklet by mail- 
ing the coupon and buy 
Smooth-On No. 1 in 7 0z., 
1 lb. or 5 lb. can from your 
hardware store or if neces- 
sary from us 








SMOOTH-ON MBG. CO., 


Dept. 58. 
Jersey City, N. J. 


|’ 1 the free S oth-On Rep Book 


574 Communipaw Ave., 





ONLY BENJAMIN HAS THE GENUINE SAFE 









COMPRESSED A: 

AIR PISTOL 

For Target & Small Game Economical Ac- v wr 
curate Practical Adjustable Fores Amaz- | 


ing Maximum Velocity Sat Sing 
th Bolt Action Hammer Fire ‘Mair Trigger 
“satet y ' or KH te 
4 nele “A R tle ingle 
f BRA I hot BI Re pe ater Air a $7.50 2 

Deale Dir N The On 

Se muine Compre see a Air Pistols & R fies On the Mz wheat. Full De- 
rite Today for Introductory Offer. 
BENJAMIN ‘Air RIFLE CO., 653 N. Bway, St. Louis, Mo., U.S.A, 
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Photographing Secrets of Insect Life 


(Continued from page 66) 


actual truth is that every ray of light 
that strikes the lens outside of the pic- 
ture finds its way to the negative and 
causes a definite amount of fog! For in- 
stance, suppose you are using a white 
background as you shoot through the 
cage, and that, on the easel, this back- 
ground will cover a space of five by sev- 
en inches or less. And suppase, for the 


sake of convenience, that you pin up a 
white card eleven by fourteen inches or 
more, as I used to do. Then every square 
inch of that superfluous, glaring white 
border, 


outside of the required five by 








OO Sse 


An easy and accurate way to figure magnifi- 
cation is to stand a ruler against the face of 
the cage before adjusting the camera bellows 


seven inches, will cast its bit of flatten- 
ing fog over your negative. The light 
rays from this white surface will strike 
the outer areas of your lens and be re- 
fracted to the inner surfaces of your 
bellows; some of them will be reflected 
onto your negative. 

There are many other possible sources 
of flattening fog. Glossy, light-colored 
walls and ceilings are bad foggers. The 
light from the wall in front of your 
camera also enters the outer areas of 
your lens and adds its quota of fog as 
just explained. A little, even, of the 
light from the wall back of your camera 
hits the front of the insect cage and is 
reflected directly or indirectly onto your 
negative. And, of course, the photo- 
graphing light must be kept far enough 
to the side so that no part of the reflect- 
or or the light can be reflected back in- 
to the lens. , 


hed all this possible fog can be elim- 
inated or reduced to a negligible mini- 
mum. The background easel can be 
covered with black cloth and the white 
background, when required, can be kept 
down to the smallest card that will cov- 
er the background of your picture. The 
front of the camera also should be 
masked with a piece of black cloth with 
a hole cut in the middle for the lens and 
shutter. Black outing flannel is cheap 
and serves as well as black velvet. A 
lens hood made of black paper, fitting 
snugly over the lens, is helpful in shut- 
ting out unwanted light rays, but it 
often is necessary to place a shield be- 
tween the lights and the lens, as well. 

As for the walls—the ideal studio for 
this kind of work would be a darkroom, 
painted and calcimined in flat black. If 
circumstances forbid such treatment of 
the room, a smaller, inner room can be 
constructed by hanging black cloth cur- 
tains around the work bench. 

I realize that many workers will 
scoff at some of these as unnecessary 
precautions; nevertheless each one of 


them does its bit towards the elimination 
of fog, and the producing of brilliant 
negatives—and so is well worth the trou- 
ble involved. Quite recently I had my 
own storeroom calcimined in dark 
brown, and it made such a marked dif- 
ference that my negatives were too con- 
trasty, and I had to reduce my time of 
development. Obviously, this was be- 
cause over-development was no longer 
necessary in order to kill the flattening 
effect of the fog I was getting from 
white walls. 


UT to go back for a moment to the 

photographing cages. It is quite true 
that glass cages increase reflection dan- 
ger, especially when you are using dark 
backgrounds, but their advantages more 
than compensate for this. By shooting 
through these cages, all distracting 
background shadows are avoided. And 
by having a selection of cages of various 
depths for insects of different sizes, 
everything within the cages is always in 
focus. Whether you are working with 
open cages or “glass-windowed cocoons,” 
each specimen feels at home and can 
be set up and shot at a moment’s notice 
when anything interesting is about to 
happen. You are photographing real, 
natural life, with a “candid camera.” 
And, when important developments are 
expected in some such secret chamber, 
the cage can even be left on the stand, 
in exact focus and ready to shoot in- 
stantly if necessary. 

Patience and persistence also are im- 
portant units of equipment. Sometimes 
you will have to wait for hours to get 
the shots that you want—and then, per- 
haps, do it over and over again until it 
is right. In some cases, you will have 
to wait weeks, or- months, or even a 
year, for the right season, to get a sin- 
gle shot to complete the life history of a 
certain species. An exceptional case is 
that of my Black Widow series, which 
was three years in the making. So it is 
a good idea to work with several species 
at the same time. Then you can avoid 
the long waits and there will nearly al- 
ways be developments to keep you busy. 


Streamline Mine Shafts 
Cut Ventilation Cost 


STREAMLINE mine shafts have been pro- 
posed as a means of cutting down the 
cost of ventilating coal and iron work- 
ings. Based on present knowledge of 
air flow and wind resistance, it is es- 
timated that the power required to make 
a volume of air turn a right-angle cor- 
ner, such as is commonly found, is as 
great as would be needed to move the 
same air through a straight, concrete- 
lined tunnel 485 feet long. If the right- 
angle corner were rounded as proposed, 
it would create much less resistance 
equal to only twenty feet of straight, 
smooth tunnel. Rounding off one or two 
corners in a complicated mine would, of 
course, be of little importance in reduc- 
ing the ventilators’ power requirements. 
The opposite extreme, lining all tunnels 
and shafts with smooth concrete ob- 
viously would be impractical. It is held, 
however, that judicious planning of the 
workings, with carefully worked out 
placing of the timbers that support tun- 
nel roofs, would effect worthwhile econ- 
omies in mine ventilation. 
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How's Your Reading ¢ 


(Continued from page 37) 





the retina of the eye, accounts for the 
phenomenal ability of the fastest reader 
yet discovered—an eight-year-old boy 
who can read comprehendingly almost 
2,000 words a minute! 

Contrary to the long-standing belief 

that a person sees from four to eight 
words at a glance, the average person 
takes in less than two words at a time. 
Only one subject out of 3,000 could rec- 
ognize more than six words at once. A 
normal person's eyes hover for a fifth 
of a second at each stop on a printed 
line, and leap to the next one literally 
quicker than a wink, as speed tests have 
shown. A wink takes one-fortieth of a 
second, while the eye movement requires 
only a hundredth of a second. 
] You can speed up your own reading 
rate at home by this simple method: 
Read easy, interesting material rapidly 
for a few minutes at a time, then record 
your speed in words to the minute, 
and answer questions like those below 
to be sure you understand what you 
have read. Practice often, but only for 
short periods at a time, and keep a rec- 
ord of your speed and comprehension. 
This will help you become a more rapid 
and efficient reader. 








READING TEST 

Place a check mark beside either 
Yes or No to indicate whether the 
following statements are true or 
false. Take as much time as you 
need. When you have finished, refer 
to the test paragraph on page 37 to 
see how many you got right. 

1. New precision instruments for 
the gravity tests were designed by 
a Belgian scientist. Yes No 

2. Three days were required to 
conduct the experiments. Yes*™” No 

3. Twenty observations were 
made during the tests. Yes + No 

4. One of the experimenters rep- 
resented the U. S. Coast Guard. 
Yes No 

5. The Empire State building is 
|] 1,258 feet high. Yes No 

6. This is the first time that such 
gravity tests have ever been made. 
Yes No 

7. Three scientists conducted the 
experiments. Yes No 
8. Results will probably show that 
i aman weighs more at the top of a 
building than he does at the bot- 
tom. Yes No 
| 9. The tests were made in a pas- 
5 senger elevator. Yes No 

10. One of the scientists repre- 
sented Lehigh University. Yes” No 

If you got nine right, your com- 
prehension of the contents of the 
paragraph was excellent. Eight 
right is good, seven fair, six poor, 
and five or less bad. Divide the 
number of seconds it took you to 
read the paragraph into 6,000. The 
result will be your reading speed in 
words a minute. A high compre- 
hension mark, together with a good 
reading speed as shown in the table 
below, will indicate that you are 


probably an efficient reader. 





Excellent Good Fair Average Poor 
Reading speed 350 275 225 150 150 
in words and to to t and 
aminute over 350 275 225 under 
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qu & Half sure makes a pipe perform. 


| Cool as the news that the car’s out of gas. 
4 Smooth as the sight of that pump by the 
curb. Fragrant, friendly, full-bodied to- 
bacco that won’t bite the tongue—in a tin 
that won’t bite the fingers. Made by our 
exclusive modern process including patent 
No. 1,770,920. Cool and smooth, Smells 
good. Makes your pipe welcome anywhere. 
Tastes good. Your password to pleasure! 


Copyright 1937, The American Tobacco Company 





mention POPULAR SCIENCE MONTHLY when answering advertisements in this magazine. 






















Not a bit of bite in the 
tobacco or the Telescope 
Tin, which gets smaller 
and smaller as you use- 
up the tobacco. No bitten 
fingers as you reach for a 
load, even the last one. 
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The principal. parts 
of the switch are an 
inexpensive buzzer 
and a toggle switch 
of the surface type 


This List- 
See /f You are 


Getting ALL 
The Benefits 


SWITCH for Use with 











qu 


is lifted, it is freed from the large wood ceptacle with an outlet plug is used for 
screw, which is squared at the point of plugging in the radio set or other device 
contact to serve as a catch. The coil or circuit.—J. D. GARFIELD. 
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7) < Es ad 22 & su PERATED by the electromagnet spring then pulls the extension lever on 
Sec ES GOS of an ordinary buzzer, this easily the toggle switch, thus operating the 
~ tr St ows : ’ : 7 
2 S502 < S ° 2 assembled switch for 110-volt cur- switch. At the same time a small con- 
o -_ ° ° 
=—>o27 om 2 rent serves either as a remote-control tact post on the extension lever moves 
SP=-sove osz= : : , 
= ofS Jr ec, es switch or as a clock-controlled switch away from a flat spring contact and 
Piast fF ee | for use with an electric timer such as _ breaks the flash-light battery circuit. 
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=o4v2o 65 os that described in a recent issue (see After use, the switch is reset by throw- 
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-~En-e N P.S.M., Mar. ’37, p. 85). It will turn on ing the extension lever back, which 
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& so 0 a S a 4 the current for a radio set, lamps, a fur- causes the detent bar to catch on the 
D S32 7s « % nace regulator, or any electrical device. screw and also again closes the battery 
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esc eose 3 \ ['wo flash-light cells are sufficient to circuit through the contact post and flat 
otadex , energize the magnet, which draws down spring. 
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weoermcteo §£ the broken-off vibrator of the buzzer The switch itself is an ordinary tog- 
w& ou S88 .< and by means of the pivoted lever lifts gle-type surface switch with porcelain 
% © 5 = .o¢ the so-called “detent bar.” As the bar base, and a standard-base porcelain re- ~ 
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Double Action FLEA { 3 he | 
POWDER on your dog > 4 1 a 





GLOVER’S KENNEL and FLEASOAP— thorough- 
ly cleans your dog’s coat; kills fleasand lice; relieves 
itching; removes doggy ‘odor. 25¢. At all stores. 


or cat. We guarantee it kills ¢ = oS ar, (—s - ce IN TIMER 49 
all fleas and lice it comes in contact CA > : : 
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The assembled switch and sketches showing its construction and the method of operation 
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High-Power Model Plane 


(Continued from page 92) 


ing spar. Although for clearness the 
upper spar is shown in the drawings, it 
is advisable to start with the lower one. 
After spars are cemented, make the 
tips. First cut the sheet balsa to out- 
line and cement it in place. Then notch 
spars for the bamboo strip, which is 
cemented first to the leading edge, and 
atter it is set, rolled around the balsa 
sheet to the trailing edge. Cut and sand 
the tips smooth!y before covering. 


HE two halves of the wing are assem- 

bled with care to have the correct 
dihedral and even incidences. Note re- 
enforcement pieces in center joint. 
Cover leading edge, top and bottom, 
with 1/64-in. “C” grain balsa. Sand to 
form an evenly tapered overlap. Notice 
how spars are slightly below the camber 
line to allow for the balsa sheet. 

Tail surfaces. The ribs are tapered 
after assembly. The bamboo tips are 
bent over flame or heat. Make an extra 
wide tip for the stabilizer and split it 
in halves after it is formed. Especially 
note how rudder is fixed to stabilizer, 
and also the thin aluminum strips that 
hold the adjusting tab at whatever po- 
sition it is placed. 

Propeller. Use fairly hard balsa. First 
drill shaft hole, then cut to exact blank 
dimensions. Carve lower camber and 
finish it completely with knife, then by 
rough sanding, and finally with 10/0 
sandpaper. The upper camber is carved 
next and finished. Cut blades to out- 
line and finish carving the thickened 
portion exposed while outlining. Coat 
propeller with one layer of clear dope, 
and sand. Attach shaft bushing or tub- 
ing and the free-wheeling device. The 
free wheeler used is a commercial one, 
but another simple type that can be 
made at home is also shown. Bind and 
cement it securely. Cover blades with 
silk and apply four coats of cement with 
sanding, and a final coat of silver dope. 


HE propeller shaft has a _ special 

safety hook. The rubber tensioner is 
optional; its purpose is to prevent the 
last few turns from unraveling and so 
keep the rubber from sagging. 

Papering. The color scheme is yellow 
wing and stabilizer, and silver fuselage 
and rudder. The fuselage is covered 
twice with the paper grain crisscrossing 
for extra strength. After a mist spray- 
ing, apply two coats of clear dope to the 
wing and a coat of silver dope to silver 
paper used on fuselage and rudder. 

Flying adjustments. On the original 
model the trailing edge of wing was 
just above the rear wire struts. The tail 
setting was zero, as was the thrust line. 
The rudder was set for a right turn, 
against the torque. If you have any spin- 
ning trouble, set the thrust line slightly 
down and to the right, and take out the 
rudder adjustments until the spin is re- 
moved. Also check for possibie warps on 
wing and tail. 

Duplex conversion. This design can 
be easily converted into a contest trac- 
tor by building the motor stick as 
shown. Notice how the nose of the 
stick is made to take the hardwood plug. 
This allows the fuselage propeller to be 
used without removing the rubber from 
the shaft, and makes fast changes pos- 
sible. You will have to use much more 
down thrust on it, and also bring the 
center of gravity closer to the one-third 
point of the chord. 
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IN THE EVENING 
HE RELAXES WITH 
NICHOLSON FILES 














This surgeon knows the value of 






change as a method of relaxation... 






in the evening he escapes the tension 






of the operating room by making 






things of metal with Nicholson Files. 







His surgeon's fingers appreciate 







good tools . . . the ability to work 







rapidly and efficiently . .. the cer- 






tainty that each file he uses will be 






just right. That is why he chooses and 






uses files with the Nicholson Brand. 







Follow this surgeon's prescription 










for escape from painstaking daily 






work. Join the health club composed 






of thousands who enjoy profitable 







leisure by intelligent use of files. 







Your hardware store can supply 






you with Nicholson Files in shapes and 






sizes for every demand. Nicholson 






File Company, Providence, R. I., U.S.A. 







































































No More Polishing! 


(Continued from page 100) 


and in what manner the lacquer will be 
brushed on so as to avoid any touch of 
the fingers, which would inevitably show 
up some months later as a brown print 
beneath the lacquer. 

Brushes for applying metal lacquers 
should be single thick rather than dou- 
ble, and of the softer fitch, bear, or ox- 
hair types rather than black China bris- 
tles. They should be wide rather than 
narrow. Remember that brushing lac- 
quer dries faster than any other paint- 
shop finishing material which you have 
used thus far, and hence plan your op- 
ae ht hee | erations accordingly. Lacquer must be 


Cutting Precision Lathe j | applied with an easy, flowing stroke 


Weight 320 Ibs from a not-to-full brush; and repeated 
4 strokes over the same area are to be 
avoided. 


the small Chinese vase is held be- 


$8 500 ne LA 4 : q i : OTE in one of the illustrations how 
Less Motor Drive Ban : ape Sage tee : tween the thumb and middle finger so 
Terms as Low as ..é8 AUP PRE t 7 oi * as to permit free and easy stroking .of 
$ fete) ae y PR gree 5 pe 9 ~=—sC«itthee: lacquer around the brass, and yet 
re) sgh gk ae : : a avoid touching the polished surface. 

a Month ‘bs ¥ ; Note also that the wide-bowled ginger 
« ne oii ie , dish has been unscrewed from its col- 

No, 415-YA 914” swing by 3’ bed Workshop Bench Lathe with Horizontal Motor Drive, 4 h.p. § 00 — and base sepaeess ‘a facilitate navn 
Reversing Motor, Switch and adjustable belt tension countershaft as shown above . handling. All this work of lacquering 1S 
($15.00 Down, $6.00 a month for 18 months) done on a fresh sheet of clean wrapping 

paper to avoid lint or other fine dust, 



























The new 9-inch Workshop Lathe is a back-zeared, ( while the brush itself has been carefully 
acrew cutting lathe designed to handle the finest, rashe : eng ‘ P 
most accurate jobs in manufacturing—in the tool 5 OTHER SIZES: 7.1% aes ie washed ra a d natured Senger = 
room, in home workshops and automotive ma- 15” and 16” SWING, IN ALL BED then drie y snapping t 1€ oristles 
chine shops, for all classes of fine precision work. | downward while the brush is swung at 
Materials and workmanship are exactly the same LENGTHS PRICED $97 to $1200 arm’s length 
as used in our most expensive models of larger Lathe shown below is No. 117-C 16” x 6’ : ae ’ , ar eae 
size, thus representing the greatest value we have Quick Change Gear Underneath Belt In applying lacquer to bowls or ash 
offered in 30 years of fine lathe manufacturing. Motor Driven Lathe with 1 ~ mc 9 trays, turn them over on to two clean 
Features include: Twin gear reverse to leadscrew; Complete as shown. 3869 sticks; apply the lacquer with circular 
Ball Thrust Bearing on spindle; Automatic Longi- Weight 2300 Ibs. ™& strokes to the underfaces, let dry, and 
tudinal screw feed to carriage; Precision leadscrew ($87.00 Down, $38.50 : ‘ SS : gr ate a pele ae 
for cutting screw threads from 4 to 40 per inch; Monthly for 22 Months) then reverse to coat the inside areas. 
,-inch hole through spindle taking collets up to : Ww’ Stroke from the center outward in order 
inch capacity. Operates from any ordinary ; seen to avoid any “fatty” edges 
li ‘ket. Write for catalog. - gg % 
Bre motcye pregency In the case of turned Colonial brass 


SOUTH BEND LATHE WORKS 
850 E. Madison St., 
South Bend, Ind., U.S.A. 


candlesticks, separate them far enough 
so as to permit working around them, 
and hold them steady by pressing the 


Oe SS eae eraser end of a pencil down in the cup 

' South Bend Lathe Works, 4 while brushing the lacquer around the 
850 E. Madison St., ' columns. On the bases, if square like 

§ South Bend, Ind., U.S.A. i 

i : those shown, use a short stroke from the 
Please send the following free, postpald: 4 . : : 

i Y” Workshop Lathe Catalog No. 15-U. 8 center of each side directed right and 

' General Catalog No. 96. 1 left towards each corner, not from the 

’ Kasy Payment Plan. ‘ corners, in order to avoid any possible 

; ro er : sags or drips. In all this work have the 

i 1 brush partly full but not dripping so as 

, ' to apply a wet and free-flowing coat 
Al . . . : 

I , which will level out by itself without any 

i City re 5 rebrushing over the same area. 


Leeee ee eee eee eee ao Pieces like the tall, square, antique 
Chinese tea urn shown in another view 
present brushing problems that must be 
carefully thought out. By lacquering all 

















The Midget Slide Rule the square body first, then the spigot, 
equalsa 12in. straight slide rule inj the slip cover, and last of all the split 
FLASHLIGHT HOLDER recislon  omand thread sain 'Gives]| handles, the job was readily handled. 
th no-scratch, mo-skid whee I) fet tesvdcurees, Enuine Divided || SO, too, were the butterfly-pattern sau- 
ROTATES, SWIVELS ALL ANGLES PERMANENTLY ACCURATE.|| cers for the rice-pattern cups and the 
aang aor a “iat mp a fe cash, ssc | Atak SIZE heavy, removable trays. 
Made to al standard TION GUARANTEED. Proc cinculane. A hanging copper ivy bowl requires a 
“ U.S Postpaid 50: Gilson Slide Rule Co., Stuart, Fla. high polish. The ivy can be tied up out 
Dept. S-1 KINGADGET, Woodstock, N.Y. Lis Rt rac nth nena of the way while the bow] is being lac- 
————— quered. 


IVER JOHNSON SELF COCKING RIFLE For over five years the brass in my 

own home has remained bright and un- 
THE RIFLE EVERY BOY spotted; indeed it looks as if it is going 
SHOULD OWN to stay that way forever. Polishing 
brass so far as I am cencerned, is a 
task relegated to the attie ef fergotten 










The Safest and 
Handsomest .22 
of All. Model 2x $5.75 








. memories. 
Automatically cocked and set on safe with one operation. Patridge 
type sights. Accurate, beautifully finished and top grade in every 
detail. Send for Folder 46A SUBSCRIBERS are requested to notify 
IVER JOHNSON’ > ARMS & CYCLE WORKS us of change of address feur weeks in 
stablished 66 years lvance of the next publicatier te. 
91 River St. Fitchburg, Mass. a f me ation date 









New York Branch, 85 Chambers St. 
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A New Bedford Whaleboat Model 


(Continued from page 105) 


neath, this has holes in it for spare 
chock pins. This forms the box, in 
which is coiled some slack whale line. 

At the after end there is a platform 
(cuddy board) on the gunwales. On this 
is a fore-and-aft board called the “lion’s 
tongue,” sometimes shaped as shown by 
the dotted lines; through this is cut a 
square hole for the shaft of the logger- 
head, the lower end of which goes 
through the footboards. At the forward 
edge is a roller between two cleats; on 
this the mast travels and rests when be- 
ing placed with its heel under the after 
thwart to make room for handling the 
whale line. On the cuddy board there is 
also the steering-oar brace—a_ cross- 
piece with an upright let into it, each 
with a hole in the end. 

The forward ring for the davit fall 
goes through the middle of the clumsy 
cleat, and the other is the same distance 
from the stern. I made these of cop- 
per wire to go through the keel, where 
the ends are snipped off and burred 
with the hammer. 

Inside the boat are peak cleats for 
each oar. These have holes large enough 
to take the oar handles and are placed 
directly across from the oarlocks, at an 
angle so that the oar handles will go in 
them when the oar is in the oarlock 
with the blade peaked up. There are 
cleats (or steps) on either side aft, at 
the thwart level, for the helmsman to 
stand on when handling the steering oar. 

Belaying cleats are needed here and 
there as shown, and lead cleats on the 
gunwale to catch the line if it slips from 
the stem lead. A cleat for the harpoon 
crotch is required inside the gunwale, 
forward of thwart No. 1, to starboard. 





List of Materials 


SOFT PINE 
No 
Pc. Dimensions For 
1 134°x3”"x14” Hull 
1 1”x2”x3” or scrap rubs, ete. 
SEMIHARD WOOD 
1 1/16"x%4"x11%”" Keel 
2 3/32"x3/32"x14" Gunwales 
4 1/16"x1/16"x13 Moldings 
2 1e"x%"x12” Thwart clamps 
THREE-PLY OR OTHER WOOD 
1 1/16"x7"x9” Ceiling, thwarts, 
(or equivalent) platforms, trunk, 
paddles, ete. 
BIRCH OR SIMILAR WOOD 
1 3/16"x%"x50” Oars 
1 12”x'4” dowel Mast 
1 50”x'g” dowel Sprit, gear han- 
dles, etc. 
MISCELLANEOUS 
Cardboard, 2”x8”, for ribs. 


Thin metal, 1°x2'%”, for centerboard. 

Thin tin, 2”x3”. 

Brass tube, 3/32”x'4"”, for boat hook. 

Soft iron rod, 3/32”x1”. for harpoons 

Cord—18-thread, 4 yd.; 15-thread, 4 yd.; 
thin, 2 yd. 


Sailcloth, 12”x14”. 

Red material for flag. 

Wire: No. 20, 22”; No. 30, 12”; No. 18, 
copper, 4” 

Five No. 3 sewing needles 

Spline, or bamboo, '¢"x'¢"x1", for har- 


poon crotch 

Blocks: 3/16”, 2. 

Small nails, pins, glue, black and white 
paint, varnish. 








Rowlocks are set in wooden cleats on the 
gunwale; these are 12 in. abaft the edge 
of their respective thwarts. There are 
three to starboard and two to port. 

Thimbles are grommeted or strapped 
to the gunwale forward for the jib 
sheets and one aft, to port, to which to 
fasten the loom of the steering oar 
when not in use. In the forward port 
chock there is a diagonal cut, used to 
straighten lance shafts. 

Outside, the boat is white except the 
top, or first two, strakes, which are 
black. Inside it is gray, or colored, up 
to the thwart clamp. The thwarts and 
all above are white. 

(To Be CONTINUED) 


How to Whiten Sport Shoes 
Without Smudging Soles 


BEND TO SLIGHT 






4 


13x | hy 
ALUMINUM \ 

















WHITE shoes can be cleaned without 
smudging the edge of the sole by using 
the device illustrated to apply the dress- 
ing in the recess just above the sole. It is 
made of flat aluminum, cut and bent so 
that a strip of cloth about 2 in. wide and 


| 
| 





SIMPLY... EASILY...AS ORDINARY 
BLACK-AND-WHITE PICTURES 





WITH BRILLIANT... REALISTIC 


DUFAYCOLOR 





3 in. long may be folded in two length- 
wise and threaded through the slot for 
about an inch. The remaining end is | 
folded loosely into a pad, which is 
pressed against the shoe by the thumb, 
as shown.—JAMES E. Po.uisso. 





Home Improvements | 
for SEPTEMBER 


EVEN the most carefully built home 
requires attention periodically. Never 
wait too long to make those needed 
repairs and improvements. Some sug- 
gestions for September follow: 


| 
Correct defective fireplaces. 
Install humidifying apparatus. 
Clean out clogged drains. 
Insulate garage and construct floor. 
Make several extra sets of keys for all 
locks. 
Repair roof flashing to prevent leakage. 
Install additional bells for convenience. 
Repair or replace cracked cement floor. 
Build gate at head of stairs to safe- 
guard children. 
Install ceramic tile floors or wainscots 
in bathroom or kitchen, 

















SEPTEMBER, 1937 


es | 

















THE NATURAL COLOR FILM 


Today, after 20 years of patient 
experimenting and perfecting 
costing millions of dollars, DU- 
FAYCOLOR proudly opens the 
whole new world of color picture- 
taking to everybody. 


Load your camera with DUFAY- 
COLOR and expose it as you 
would ordinary black-and-white 
film. Yes! That is all there is to it. 
But how beautifully, COLOR- 
FULLY different your results will 
be. Your pictures will actually 
seem to become ALIVE with the 
REALISM and BEAUTY that only 
NATURAL COLOR can give. 


Kodaks, Brownies, Hawkeyes, 
Graflex, Leica, Contax, Argus, 
Ikomat, Rolleiflex, Exakta, 
Korelle, Voigtlander, Ansco, and 
many others all take DUFAY- 
COLOR rolls. Full directions for 
loading and exposure are in- 
cluded. 


All you need do is send us your 
exposed film in the special mail- 
ing packet enclosed with your 
DUFAYCOLOR film when you 
purchase it from your dealer. 
It will be promptly returned to 
you as soon as processing is com- 
pleted (24-hour service). In- 
structions for mailing are already 
imprinted on the mailing tag. 
Simply attach proper postage 
and mail. 

Now...inexpensive contact size 
or enlarged prints can be made 
from your favorite DUFAY- 
COLOR shots. Ask your dealer 
for details and price list. 


NOTE—If your dealer cannot 
supply you with DUFAYCOLOR, 
order direct, giving dealer's 
name. 

DUFAYCOLOR, INC. 
30 Rockefeller Plaza, N. Y. C. 





“In the distinctive 
blue checkered box‘’ 
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Inlaid Checkerboard Reducing Cost of Track 
for Model Railroads 


MECHANICAL 
TRACK 





(Continued from page 103) 
















LIST OF MATERIALS 











AS 


MAPLE 
> P P ~~ ty 
I I W Rie Description — ~ BLOCK OF WOOD UNDER 
15% 14 White squares <a = " CENTRAL CROSS-TIE TO 
, Z 126 14 White squares y KEEP WIRE FROM SAGGING 
16 ; 6 Border inlay 
4 ; 1% Inlaid butterfly keys How the cheap mechanical track is altered 








THREE-PLY MAPLE PANEL Mopet railroaders who use commercial 

l { 13% 13% Mounting board tin-plate track can stretch their track 

. ’ lor squares dollars considerably by buying one sec- 
Distance doesn’t WALNUT tion of the much chéaper mechanical 


track for each section of electric track. 
The sections are alternated, and a stiff 
wire is added to the mechanical track 
to carry the current. I use clothes- 


Mean a thing 
When Pennzoil smoothes 
2 1% 14 Black squares 
Your motoring. 6 3/16 6 


f Border inlay 


4 13/16 1% 16% _ Frame 
3 g 14% 14 Black squares 






































Its tougher film | l ; dia. 10 — for corner hanger wire after removing the paint. 
| joints 
Is made to last— os . 
: MISCELLANEOUS Miniature Fence Signs 
Sludge-free, it keeps 1 wie ix B oe , 
Pe ass 5OF Banger ROo.uiNG along in a Pullman, one often 
Your motor fast. wii ae a Paneore sees signs attached to the fence that in- 1 
| 0 < ver. . . . 
P . loses id may. § ar signs 
It brings your engine Norte: All dimensions are given in inches and Seses _ —_ bed bs pei yore ro 
are finished sizes. for a model railway may be obtained by man 
Up to par— taking them from the backs of match paid 
Protects both pocketbook MATERIAL COST TO AUTHOR folders. Most of the advertisements are 5 
And car! | Walnut, 2 ft. b.m. (board measure) the right size for O-gauge.—B. Baker. J 
° | at 55 cents $1.10 
Maple, 1 ft. b.m. at 15 cents 15 BACKS OF 
FREE—Attractive, reflector-type safety sig - Maple panel 10 MATCH FOLDERS ~s_ 
nal for your car! Just print your name and Bras crews, filler. and varnish 35 
address on a post card and send to Dept. K, - 
The Pennzoil Co., Oil City, Pa. $7.00 Ea 
Approximate hours labor (estimated) 13 Tak 
’ , for 
Member Penn. Grade Crude Oil Assn. Permit No. 2 valt 
nan 
FR 
| glued to -in. plywood mounting board. Sy 


Instead of following this method, oe. : 
the playing surface could be made of eee , 
individually cut squares, but great care ; 
would have to be taken. Carved Indian Plaque iT 


For the inlay of the border, glue up 
































































six pieces of walnut and six of maple (Continued from page 89) i 
with their ends staggered at 45 deg. for 
Strips can then be cut off on the circu- pet 
lar saw with the angle guide to the ex- = 
act width. These inlays should be set fel 
= ’ into the frame before it is fitted onto Mat 
Always mention PorpuLArR SCIENCE | the board. A dowel through the mitered — 
MoNTHLY when answering adver- corners of the frame will provide a suf- Tee 
tiseements in thie magazine ficiently strong joint, but further N 
: . " strength can be supplied by inlaying ; 
me ———— | double butterfly keys as indicated. sul 
The hanger is made of a strip of brass , Se! 
screwed across an oval hole. A Ne 
The board will probably look best if - 
it is given a rather high polish, the grain O 
being filled with paste wood filler or Suggested method c 
shellac and well rubbed down with of rounding base yr 
pumice, then finished with varnish or a with a disk sand- 
wax.—ARTHUR COLLANI. eee * er and, above, how rs 
‘aetiaiin the plaque is hung be 
‘ ‘ illustrated and finish the headgear be- 4 
List of Materials fore gluing it to the head. Carve the | 
horn, paint it white, and giue it on the “¢ 
for Coffee Table dowel after the headgear is in place. : 
Shape the base of the plaque. A sug- 
(Described on page 103) gestion is given for a simple jig for 
No. rounding the base by using a disk sand- 
Pc. Description s W. z.. er, although the operation may be done Po 
~~ 3 1 Top (plywood or in any convenient way. Color the bevel 
dle. some ag weap 9 go teny glued up from solid ; and edge by rubbing in a mixture of 
essential features of big, expensive OFFER! ) 0 os , eo oa lampblack and turpentine, and polish E 
office machines. Brand-new, latest ao : 1% oe by rubbing vigorously with a soft cloth. = 
~<o  R gma FE LT. 10 DAYS , Cones _ 1% 1% 10 3/16 Glue the paper-thin veneer, if it can ° 
plea Silage you thie omesiog port. aan tcattinn readily be obtained, to the base; other- 
Inc. at bargain prices, with all ship- FREE TRIAL in pairs) ' see drawing wise, of course, the base may be ve- 
ping expenses prepaid. Take 10 lus FREE End feet neered in the regular way or finished 
days free trial tight in your own ; os ‘ “ ‘ " . 
home. If 100% satisfied, pay only Home Typing Course! 1 Stretcher + 17/16 11'4 as desired. A screw eye for hanging the 
voing tu. Stine ida foe Pray ftsccnsed Comsiog sod | | g,NOTE: All dimensions are in inches and are | plaque is inserted in a mortise as shown. 
special Ten Day Trial Offer. Write to Dept. 153-9. finished sizes. The head is then fastened to the base 
D Inc 315 Fourth Ave with dowels and glue.—Howarp Ren. 
e New York NY ae a hee il 
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TTS. VT a¢ 
HOMEMADE -GAS \-¥ 2 


An amazing new way has been found to 
turn liquid fuel ‘nto instant heat. Now 
only a few pints of liquid will heat your 
home for hours except in SUB-ZERO 
weather. This revo utionary invention 
has proved so satisfactory in several 
thousand homes that it will now be sent 
ON 30-DAY TRIAL to responsible peo- 
ple. No piping. No installation. Hotter 
than city gas or electric heaters at one- 
— the cost. No soot or ashes. Porta- 
E e—carry it any- caiman T 
where.Getit Free AGENTS ' 
if you will help in- zs ° 
troduce to friends ad Mn A 
BURNS 967 AIR ont — ighbors. _ Write quick for terri- 
ling required— § tory and Outfit Offer. 

only 47 FUE RUSH your name 
and address at once for FREE OFFER. 
AKRON LAMP & MFG. CO., 859 High St., AKRON, OHIO 


GAS MOTORS 
R tady -to—-Run 
-« FREE 


=e finished mount- 
ged fly wheel 

with every 

motor! 


















Never in the history of gas 
engines was a motor ever 
offered at so low a price. 
All America has acclaimed 
this engineering triumph— 
accomplished by outstanding 
G.H.Q.designers and engineers 
after years of exhaustive, sci- 
entific, aerodynamic research. 
Has broken _ records for amazing 
Y performance. Flies model planesup to 
10 ft. wingspread. Also used for boats. 
And look at al! these extra features! Easy 
starting—just a twist of the wrist. Steady 
running —runs 27 minutes on ounce of gas. 
Precision, replaceable parts. Cylinder and Pis 
ton Lapped. Longest crank shaft ever made on 
rg motor. Chrome nickel steel shaft with 
bearing surface. Connecting rod of pgp aqeed 
bronze. 1/5 horse power at 3000 to 7000 R. P 
famous motor complete, entirely assembled on a stand. 
Tested and run before shipment— performance guaran- 
eed. No oil, gas or batteries included, Only $12.50 postpaid. 
One Day Service. Illustrated catalog 3 cents. 


G.H.Q. MODEL AIRPLANE CO. 
854 East 149th St. Dept.S New York, N. Y. 












Post- 
paid 


















Earn up to $22.50 ina Week! 
Take orders from friends and others * 
for amazing new Christmas Card 
values! , ~ 54 with sender’s % 
name. You sell 50 folders for only $1. 
FREE Samples. Liberal earnings. 
Many men and women earn up to$2in hour. 
No experience needed. Also sell $1 Assort- 
ments of 25 Christmas — e~ omene Se. 
Make big money every week now to rist- 
mas, full or spare time. Send today for Free Selling Outfit. 


General Card Co., 400 S. Peoria St., Dept. P-180, Chicago, Ill. 





















Rush 2 
for this big 100 page book 
full of valuable information, 
ideas and suggestions for trailer buyers, builders 

I »w to build Tops, Be ds, C abinets, 


5e today 
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$ 
et E ectric Light and Water Sys stems, j 
i; Cc atalog of parts and equipment f 
ir es € ng you want—Axles, Hitches, 
Pr imps, Stover Lights, Windows, Sinks, Toilets, 
Mattre 382 , 500 items exclusively forbuild 
ing ‘and e ow pping a trail er. Rush 25c (coin) today 


ion positively guarante 
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Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. And you can 
make good money at it. Write for particulars to Popular 
Science Monthly, Circulation Manager, 353 4th Avenue, 
New York. 


















Three capacities: 10, 14 oad 20 
hy feet. Accurate set works, positive 
dogs. Full or one-way type power 
feed runs on low power— many own- 


Pays for itself quickly —thousands in com- 


BS V mercial service, everywhere. Write for free 
He lumber handbook and catalog of mills, supplies, 
tools, saw tables, and woodworking equipment. 
BELSAW MACHINERY CO. 
A 846-B Davidson Bldg., Kansas City, Mo. 


Catalog; our latest 48- 
page catalog sent to 
any home craftsman 
interested in improving his work through the 
use of fine power tools. Pictures, specifica- 
: tions, descriptions of DRIVER Engineered 
Power Tool and Accessories. Write to-day! 
WALKER-TURNER CO., Inc 
297 South Ave. Plainfield, N. J 
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Colored Lacquer, etc., with Full Size 
Plans. Ask your Dealer or Order Direct 

Compinte Kit 

Plus 15c Postage 

Send 10 cents La Catalog, Model 

Ships, and Sup 
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Medical Miracle Men 


(Continued from page 43) 








a miracle was about to happen. For that 
reason, we set the stage as impressively 
as possible. 

At the appointed hour, nurses and at- 
tendants crowded into the room, to stand 
about like movie “extras.” A ponderous 
electrical machine, trailing heavily in- 
sulated wires, was wheeled forward. A 
nurse shaved the soldier’s scalp. I ad- 
justed electrodes on his head. It was 
hocus-pocus, pure and simple—but a 
man’s future happiness depended on it! 
Our faces were solemn and tense as I 
eased on the current. 

The apparatus crackled and hummed. 
Bluish sparks leaped into the air. The 
room was filled with the smell of ozone. 























































































































































Bp a small amount of electricity 

was reaching the patient — just 
enough to make his scalp prickle. 
“Now!” I cried, and gave the control 
knob a twist. A sharp stab of current 
made him jump. As I switched off the 
electricity, a nurse played the trump 
card. Through a telephone receiver she 
held to his ear came a feminine voice— 
that of the soldier’s fiancée, in Chicago, 
whom he had secretly called by long dis- 
tance to take part in the drama. 

Something snapped within the man’s 
mind. His countenance was transfigured 
with joy. “Sweetheart, I can hear you!” 
he fairly shouted into the mouthpiece as 
he seized the telephone. Romance and 
science had joined hands to accomplish 
his cure. 

In all these amazing cases, you must 
keep in mind that the patient is not “just 
imagining,” he is not “putting on,” he is 
not malingering or faking. The effects 
are just as real as the physical maladies 
they counterfeit. 

Often, the causes of these curious ail- Because I use 


ments are as strange as the remedies. ° 
Sometimes we have difficulty in bringing West! ng house 
Mazda Lamps 


to light the origin of the trouble, because 
it seems so remote from the result it 





produces. ' 
A woman complained of heart attacks coef h ey giv e 
that troubled her whenever she went out | better li re ht 


walking, though she was immune from 
them as long as she stayed indoors. It i and stay 
developed that while walking down the - 
street, a few months before, she had bright 
come upon her husband strolling arm in 
arm with another woman. Thenceforth, 
without realizing it, she dreaded to leave 
the house for fear of again meeting her 
husband with her supposed rival—and 
the “jumping” of her heart was due to | 
this mental kink rather than to physical 
exertion. 

A young woman went blind because 
she couldn’t stand the sight of her hus- 
band; a soldier’s eyesight failed him 
after he had seen his best friend blown 
to pieces by a shell. A timid chemical 
worker became so obsessed with the fear 
of an explosion which might blind him 
that he found, one day, he could not open 
his eyes at all. 


LAYING the wrong card at a bridge 

party made one woman’s skin break 
out into a rash that lasted twenty-min- 
utes or so. Red spcts appeared on an- 
other woman’s complexion whenever her 
family suffered financial reverses. A 
third developed inflamed and blistered 
hands solely from worry about a mys- 
terious illness from which her husband WSOHAGAA 
suffered. When a specialist finally diag- 


nosed the husband’s malady as one that r j 
could be cured (Continued on page 126) MA / DA LA AY P S 
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... then he switched | 
to the brand of | 
grand aroma | 





i is charge: “Guilty of disturbin’ 
the peace and violatin’ the nostrils 
of decent people.” The sentence:“*Clean 
the gook out of that briar and switch 
to a fragrant, law-abidin’ tobacco like 
Sir Walter Raleigh.” The moral: An- 
other good man goes right with mild 
Sir Walter! Onl yigea tin, and heavy 
gold foil keeps those two full ounces 
of Kentucky Burley fresh and sweet 
from the first to the last pipe-load. 


Well W orth try ing, w ouldn’t you Say ? 
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150, (oY 


WORTH IT/ 


UNION 


MADE ' 


— 
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FREE booklet tells how to make 







—_ old pipe taste better, sweet- HOw 70 
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Louisville, Kentucky, Dept. Y-79. 
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Medical Miracle Men 


(Continued from page 125) 


by an operation, he hazarded the opinion 
that a successful outcome might help 
the wife tow. His hunch was correct; 
just as he predicted, the husband’s oper- 
ation cured two patients at once! 

More than 2,000 years ago, the Romans 
knew that a sudden mental shock can 
produce a goiter, or enlarged and over- 
active thyroid gland in the neck. Such 
a shock need last but a moment, we have 
found, to produce this effect. 


O FRIGHTEN her fiancé, a young 

woman pretended to drink poison and 
fall unconscious to the floor. The man 
rushed in terror from the room, and did 
not learn until a week later that he had 
been deceived. By that time, the nervous 
shock had produced an over-active con- 
dition of the thyroid and he had devel- 
oped a goiter. A Government inspector 
in a munitions factory, during the World 
War, had the same experience after he 
saw a freight train jump a track and 
plunge into a warehouse filled with 
shells, causing a terrific explosion. By 
attacking the problems of all of these 
patients through the mind rather than 
through the body, experts brought them 
back to normalcy and health. 

Not long ago, a scientist at Yale Uni- 
versity, Dr. Nathaniel Sherman, ex- 
plained how the primitive shaman or 
medicine man achieved results in curing 
many kinds of ailments. By arousing the 
patient’s emotions to a high pitch, he 
apparently brought about miracles of 


“faith healing.” Such things as cancer, 
hardening of the arteries, and other or- 
ganic disorders, of course, are beyond 
the reach of mental cures. But in many 
dread diseases, such as tuberculosis, we 
are finding that the condition of the 
mind is a vital factor in recovery. 

I learned this almost as soon as I 
started in medicine. One of my first 
patients was a beautiful twenty-two- 
year-old girl who was under treatment 
for consumption at a sanitarium. She 
was making splendid progress when her 
fiancé broke off their engagement. Im- 
mediately she took a turn for the worse. 
Her fever rose, she lost weight steadily, 
the disease spread. Then her fiancé had 
a change of heart and returned to her. 
The effect was literally miraculous. She 
began to regain the weight she had lost, 
and soon her afternoon fevers left her. 
In six months the disease was arrested 
and she was married. Today she is a 
happy wife, taking full charge of her 
home. 


OME day, medical men may be able to 

measure the physical effects of joy 
and sorrow, hope and despair. The in- 
terrelation of mind and body is a field 
of study that is receiving ever greater 
attention. Psychiatrists, the modern 
miracle men who bring sight to the 
blind, hearing to the deaf, and relief to 
the afflicted, are leading the way to a 
better understanding of this all-impor- 
tant border zone of medicine. 


Custom-Built Knives 


(Continued from 


forty-eight inlay patterns for use on 
the handle of the knife. In addition to 
wooden handles, special jobs sometimes 
employ composition material or stag’s 
horn. 

Occasionally, a client will bring in a 
complete pattern for a knife. Thus, Col. 
Townsend Whelen, noted firearms au- 
thority, brought the design of an out- 
doorsman’s knife to Wetherill, who 
made the finished. product. This type 
of knife is now a standard item in 
sporting-goods merchandise. 


HE largest knife Wetherill was ever 

asked to turn out was a machete near- 
ly two feet long. It was made for an ex- 
plorer to take on a South American ex- 
pedition. The smallest of the workshop’s 
products is a slender 6%-inch dagger 
known as a “pocket defender.” 

It was produced at the request of a 
traveler who was planning a motor trip 
with his wife through the interior of 
Algeria. He had intended to carry a 
revolver for their protection, but his 
wife vetoed the idea. He came to Weth- 
erill for some kind of a protective weap- 
on he could carry without his wife 
knowing it. The resulting knife has a 
clip and fits in an inner pocket like a 
fountain pen. The traveler wore the 
weapon throughout the journey. Al- 
though he had no occasion to use it, he 
felt safer for having it along. 


Other orders for defensive fighting 
knives have come in from Mexico and 
South America. The most unusual of 


these has a wide, heavy blade almost like 
a cleaver. It is hollow-ground to com- 


page 60) 


bine weight and keenness in the blade. 
The British manager of a frontier trad- 
ing post in Paraguay ordered the strange 
weapon. 

In making special designs 
tomers, Wetherill, whenever 
“tailors” the knives to the physical 
“build” of the men who will use them. 
He takes seven measurements, includ- 
ing the length of the arm and the fore- 
arm, before he begins work on the de- 
sign of the knife. Usually, he submits 
three or four patterns out of which the 
purchaser chooses one. When an ex- 
clusive pattern is desired—that is, one 
which is not to be sold to anyone else— 
an additional “design charge” of twenty- 
five dollars is added. 


for cus- 
possible, 


WO of Wetherill’s latest products are 

a “phantom” throwing knife for ex- 
hibition work and a “bulbous” bowie 
knife. The latter has a bulge near the 
end of the blade which strengthens the 
point where the tip is most likely to 
break off. The “phantom” has a slot 
running part of the way dewn the blade 
from the handle to aid in giving perfect 
balance. 

As a field test for his throwing knives, 
Wetherill sometimes takes them along 
on hunting trips. He is an adept knife 
thrower, using half a dezen different 
tosses with equal ease. On two occa- 
sions, he has killed rabbits in the field 
and, last winter, while en a deer hunt in 
the Adirondack Mountains, he pinned a 
porcupine to a tree twenty-one feet 
from the ground. 

Sheaths, as (Continued en 


page 127) 
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Custom-Built Knives 
(Continued from page 126) 


well as knives, are being improved at 
the Philadelphia workshop. Recently, 
Wetherill introduced a novel departure 
in the form of wooden cases for hunting 
knives. Another innovation is a*sheath 
with a boxlike pocket at the top, into 
which the handle of the knife fits. Cross 
grooves on the handle keep it from 
slipping out of the pocket, even when 
the sheath is shaken upside down. 


OT long ago, an Idaho sportsman 

ordered a sheath for a large skinning 
knife, with a special compartment for 
a taxidermist’s scalpel on the outside. 
He wished to carry the scalpel for cut- 
ting around the eyes in removing the 
skins of animals. Several times, taxi- 
dermists have commissioned Wetherill 
to work up knives for special purposes, 
and two men who spend their time col- 
lecting specimens for large eastern mu- 
seums have brought ideas which he 
translated into wood and steel to help 
them in their work. 

Wherever Wetherill travels, he keeps 
an eye open for collections of ancient 
weapons. He has visited most of the 
museums of Europe and has even gone 
to the island of Malta, in the Mediter- 
ranean, to view the early arms which are 
kept there on display. In the West In- 
dies, he has made some of his most in- 
teresting finds among pirate weapons. 
In a private collection at Bridgetown, 
Barbados, he discovered a knife which 
once belonged to Jean Lafitte, the fa- 
mous pirate of the Caribbean. 


By studying the work of old-time 
knife makers, and by applying modern 
scientific principles to individual re- 


quirements, he produces his new and im- 
proved designs. 


N HIS own collection of ancient weap- 
ons, Wetherill has more than 112 
knives, swords, and spears. They in- 
clude a Philistine knife said to date back 
to 2,000 B. C., and an Ethiopian dart 
hammered out of native iron. One of 
the most vicious weapons in the col- 
lection is a Spanish “hook dagger” from 
Toledo. The inner edge of its curving 
blade is sharpened so that it cuts on the 
backward stroke. Among them all, how- 
ever, the place of honor is held by a 
simple and rather crudely made hunt- 
ing knife with a straight and narrow 
blade. It is the horseshoe knife which 
started Wetherill on his career. 
Even today, when he is not designing 
knives for customers, Wetherill is fol- 
lowing his hobby: designing knives for 
fun. 


Aluminum Pistons Have 
Hard Surface Coating 


Harp aluminum oxide, the chemical of 
which sapphires, rubies, and emery are 
composed, has been found in the form 
of a thin coating on the aluminum pis- 
tons of airplane engines by an English 
scientist. Using a novel camera that re- 
cords the images of electrons, the dis- 
coverer found that aluminum pistons de- 
velop a hard, diamondlike coating of 
crystals that are able to score and wear 
the comparatively soft cylinder walls of 
gasoline engines. The coating is esti- 
mated to be about one millionth of an 
inch thick. Experiments are under way 
to coat the pistons with magnesium, to 
prevent oxide formation. 
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Black Swirling Water Swept Her Out of 


Sight...... 


Girl Leaps for Ferryboat and 
Misses: C. C. C. Rescuers 
Plunge Among Ice Floes 





Harold Watson of 64 Scholes St. and his 
pal Joseph Flanagan of 717 Madison 
St., Brooklyn, N. Y., who were rewarded 
with C. C. C. Certificates of Valor signed 
by President Roosevelt. 


“A girl came running down the dock as 
the boat pulled away. She jumped... 
and missed,” writes Harold Watson, 
“falling into the icy swirling water. Stand- 
ing as I was on the deck of the ferry- 
boat with my buddy Joe Flanagan, I saw 
her swept under the pier while those on 
the dock couldn't tell where she was. 


“One man had a flashlight but he 
didn’t know where to shine it...1 had 
to have it so | jumped back on the dock 
and dove after the girl with the flashlight 
in my mouth. | found her easy enough, 
but it was so cold in there amongst cakes 
of floating ice I couldn’t do more than 


‘““EVEREADY’’ 





BATTERIES 
ARE FRESH BATTERIES 


The DATE-LINE Guarantees FRESHNESS 
NATIONAL CARBON CoO., INC., 30 East 42nd St., New York, N. Y. 










just hold her up. It looked 
like we both would drown 
... | was ready to give up... 
when I realized Joe was 
shouting at me, saw him 
swimming toward us tow- 
ing a life preserver. Thanks 
to him we got the life pre- 
server under the girl and 
brought her out from under the dock 
where soldiers in a life boat pulled us 
out. 


“But if it hadn't been for that flash- 
light and those fresh DATED ‘Eveready’ 
batteries that kept the light burning in 
that icy salt water, there couldn't have 
been any rescue at all, 
for we never could have 
found the girl under that 
dock. 


(Signed) 


Sent! vine 






























YOU SAY THERE'S 
LIQUID IN THIS 
BATTERY THAT 
MAKES IT WOBK ? 











ves, ABOUT FOUR TEASPOONFULS 
GO INTO EVERY BATTERY WHEN 
iTS MADE. BUT IF IT STANDS FOR 
MONTHS ON A DEALERS SHELF, 
THE MOISTURE DRIES OUT, THE 
BATTERY LOSES LIFE. THATS WHY 
IT PAYS TO GET DATED"EvEREADY” 
BATTERIES. THE DATE-LINE GUARAN- 
| TEES LONG LIFE. 


























No More Cracked Walls! 


'CRAFTPLUG 
WALL PLUGS 


. . 
hold screws in any material 
CRAFTPLUGS cut to any size at the time 
they are used. Made of rubber, they com- 
bine elasticity with unusual holding power. 
Absorb shock and vibration. They are prac- 
tically indestructible—not affected by heat, 
cold or moisture. 

Other Craftplug products: “Anchor” 
and “Craftoggle” Bolts. Exclusive 
territory for buying agents available. 


U cearreue, INC., 145 E. 57th St., New York 
of CRAFTPLUG Wall Plugs 
losing 1k 
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CORNELL-DUBILIER 
CONDENSERS 


Highly efficient on high frequencies, these 
capacitors are ideal for portable transmit- 
ting and receiving. Compactly constructed 
of the finest grade mica, the Types 4 and 9 
are hermetically sealed in moulded bakelite. 
Convenient mounting feet and terminals 
simplify installation. For complete listing 
of these and other C-D capacitors, write for 
catalog 137A free on request. 


MICA * DYKANOL ° PAPER 
WET & DRY ELECTROLYTIC 
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FTER having ruined many sheets of 

photo printing paper because I for- 
got to cover them while making ex- 
posures, I devised a lightproof drawer 
that would snap shut automatically 
whenever it was used. 

The drawer has a groove * in. from 
the top inside edges of the sides and 
front. The groove is about 4 in. deep 
and wide enough for a sliding fit for 
the cover A, which is fastened under the 
table as shown on the next page. Cleat 
B is fastened to the cover to make it 
light-tight at the rear when the drawer 















is in. The cover is made very slightly 
TABLE f T T =e 
TOP ~ ~ : 


SIDE VIEW P 


DRAWER 
DETAIL 


The drawer has a special top fastened un- 
derneath the table to make it lightproof 


Special Paper Holder 
Speeds Enlarging 


Continued from page 109) 
able thickness under the clamp of the 
enlarger 
Fasten one of the rulers and the two 


strips to the baseboard 
with wood screws, as shown. If the bot- 
tom edge of the ruler is beveled, the 
ruler must be used with that side up. 
Along a line parallel to the ruler and 
about 1 in. from it, bore a series of small 


plain wooden 


holes about % in. apart, and whittle a 
wooden peg to fit them. It is best to 
paint the baseboard with two coats 


of flat black paint. 

Focusing is done on a sheet of white 
paper the same size as the intended en- 
largement, placed on the baseboard so 
that one edge is under the brass edge of 


the ruler, and the adjacent edge is 
against the wooden peg, which is in- 


serted in the hole that about centers the 
paper on the baseboard. After focusing, 
remove the paper and, with the wooden 
strips swung out toward the ends of the 
baseboard, slip one edge of the enlarg- 


ing paper under the brass edge of the 
ruler, sliding it over until it strikes the 


Then place the other ruler on the 
paper and draw it slowly away until the 
edge of the paper is held down by only 
the brass edge. Hold the ruler in this 
position and swing the wooden arms in 
over its ends to keep it in place. For 
short exposures requiring nododging,the 
sliding ruler may be held in place with 
the fingers, if desired. This makes the 
operation very speedy. 

This paper holder will take enlarging 
“ iper up to 8 by 10 in., but a similar one 
for larger paper can be made by using 
a larger baseboard and, instead of the 
rulers, thin hardwood strips each hav- 
ing a 1/16-in. rabbet along one edge of 
the wood.—G.A.R. 


peg. 





To safeguard the unused paper, this drawer 
shuts by itself when the handle is released 


wider at the back so as to act as a 
brake when the drawer bangs shut. 

To close the drawer, either a rubber 
band of suitable length and tension may 
be used, or a cord passing over a pulley 
with a weight on the end. I have used 
both on different occasions and pre- 
fer the latter. For the weight, I use a 
small tin pail with odds and ends of 
nails, bolts, and scrap iron. 

No dimensions are given because the 
drawer should be made to fill individual 
needs. Select as light material as pos- 
sible. If no tool is available for plowing 
the grooves, cleats or strips may be fas- 
tened on the sides to serve the same 
purpose.—C. A. VEBURG. 
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Small Print Tongs Made 


from Wooden "Spoons" 





These print tongs are made in a min- 
ute from two wooden ice-cream “spoons.” 
If they are to be kept for permanent 
use, dip them in melted paraffin.—G. B. 
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LOW COST POWER 





with this 
KRW-FORD V-8 Unit 


Here’s dependable, low-cost power up to 
60 H. P.—complete, compact, portable. 
Ideal for line shafts, welders, compres- 
sors, hoists, pumps, amusement devices, 
well drillers, agricultural, oil field and 


contractors’ equipment, etc., etc. The 
most complete industrial power plant 
built. Uses gasoline or natural gas. 


Assembled with brand new heavy-duty 
Ford V8 Truck engine. Large capacity 
radiator protected by heavy screen. En- 
gine rubber mounted—outfit complete 
with governor, gas tank, 17-plate battery, 
instruments, etc. Available also com- 
pletely enclosed with sheet steel housing. 


Write for complete information, price, 
and data showing how this unit will pay 
for itself out of savings in a few weeks, 
whether operated on gasoline or natural 
gas. You can buy thru your Ford Dealer 
and benefit by local service and low-cost 
Ford engine replacement feature. 
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Always mention PoPpuLAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 


New Mead MOTOR SLED 


READY 


For Home Builders 
Now you can easily build 
Mead’s new streamlined 
MOTOR SLED at home from 
drawings, parts or complete 
Construction Kit! Uses OUT- 
BOARD or other engine. 
Low cost. Amazing speec 
Seats 2. ALSO Ice-Boats, 
ed literature. 


MEAD GLIDERS, 15 S. Market, Dept. 9-DS, CHICAGO 





i. 4 
(i-Yaks, Sail-boats. Rush 10c for illustrat- 








ALL-PURPOSE 






Does many jobs speedily, easily—grinds 


drills, engraves, sharpens, routs, carves, 
polishes, ete. Universal motor—about 
20,000 R.P.M.—plugs in any light 


socket A.C. or D.C. Handles as lightly 
as a pencil. Weighs only 6 oz. and is 
amazingly powerful. Oilless — self 
aligning——ball thrust bearings 
TEN DAY TRIAL, satisfaction guar- 
anteed or money back. 20 pc. general 
utility tool set $5.75 extra. Send for 
FREE BOOKLET. 

DREMEL MFG. CO. 
Dept. 1121-CT Racine. Wis. 













For the first time, you can buy any 
nationally - known movie camera 
on terms as low as 10c a day! Do 
business withthe largest firm deal- 
ing exclusively in movie equipment. 
Send for free illustrated catalogue 
giving complete 
details. Modern 
Camera Ex- 
change (Dept. 
59)1270-6th Ave. 
(Radio City) 
New York,N.Y. 
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Aerial Cameras Take 
Uncle Sam’s Picture 


(Continued from page 51) 

line changes, the points where the water 
touches the sides of the basin repre- 
senting the contour line for that partic- 
ular elevation. By placing the negatives 
on top of each other, when the job is 
completed, the Government experts will 
have a complete contour map of the 
basin, each line produced by a click of 
a shutter instead of by weeks of field 
work. 

In other parts of the world, aerial 
cameras are busy with unusual tasks. 
Along the shores of the Mediterranean, 
archeologists are searching for sub- 
merged cities of antiquity with sky cam- 
eras. In the South, cut-over pine lands 
are being photographed from aloft to en- 
able a turpentine company to count the 
stumps and determine whether they are 
numerous enough to be used as a new 
source of the valuable oil. Queerest of 
all new uses in one reported from Cali- 
fornia. By taking two air pictures from 
slightly different positions and placing 
them in a glorified stereopticon, experts 
can produce a three-dimensional photo- 
graph of a gravel pit or quarry and cal- 
culate exactly how many cubic feet of 
earth or stone have been removed! 


HESE modern wonders, culminating 

in the program for air-mapping the 
whole United States, represent an ad- 
vance of hardly more than a quarter of 
a century. It was only twenty-seven 
years ago that George Parmenter, a 
Los Angeles newspaper man, rode aloft 
with Louis Paulhan in a “box-kite” bi- 
plane to snap, with a small folding cam- 
era, one of the first aerial photographs 
ever taken in America. The progress 
since then has been due largely to one 
man, Sherman M. Fairchild. 

Shortly after the World War, Fair- 
child was sent to Arizona for his health. 
He turned to his hobby of photography, 
and in less than a year had developed 
a high-efficiency between-lens shutter 
which would work as well at high alti- 
tudes as at low. Previous shutters were 
prone to freeze or stick in the cold of 
the upper levels. Today, Fairchild cam- 
eras are standard equipment for both 
Government and civil aerial photograph- 
ers in twenty-one foreign countries as 
well as in America. In addition to sell- 


ing more than $775,000 worth of cam- 
eras, in one recent year, Fairchild’s 
company did $245,000 worth of aerial 
mapping. 


One of the largest jobs it tackled was 
surveying all of Connecticut, two years 
ago. This work, done for the state 
highway department, produced a $20,000 
aerial map composed of 10,479 separate 
pictures. The completed mosaic meas- 
ured eighteen feet across the bottom. 
Made on the same scale and joined in 
one piece, the air map of the whole 
United States would stretch for three 
city blocks and would be as high as a 
thirty-one-story building! 


Fruit Basket Is Ventilated 


PEACHES now are being shipped in spe- 
cial ventilated baskets designed by ex- 
perts of the U. S. Department of Agricul- 
ture. The baskets are made with open, 
crown-shaped covers and slotted sides 
that permit free circulation of air around 
the fruit, permitting the peaches to be 
cooled quickly for shipment. 
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New IRONIZED YEAST tablets 
give thousands 10 to 25 lbs. 


HOUSANDS of skinny, rundown people 

who never could put on an ounce before 
have recently gained 10 to 25 pounds of solid, 
naturally attractive flesh, glorious new pep 
and popularity—in just a few weeks! 

They’ve taken this new, scientific formula, Ironized 
Yeast, which although developed and perfected at the 
cost of many thousands of dollars, comes to you in pleas- 
ant tablets which cost you only a few cents a day! 


° . 
Why they build up so quick 
Scientists have discovered that many are thin and run- 
down simply because they do not get enough yeast vita- 
mins (Vitamin B) and iron in their daily food. One of 
the richest sources of marvelous health-building Vitamin 
B is the special yeast used in making English ale, world- 

renowned for its medicinal properties. 

Now by a new and costly process, perfected after long 
research, the vitamins from this imported English ale 
yeast are concentrated to 7 times their strength in ordinary 
yeast! This 7-power vitamin concentrate is then com- 
bined with three kinds of strength-building iron (organic, 
inorganic and hemoglobin iron). Pasteurized English ale 
yeast and other valuable tonic ingredients are then added. 
Finally, for your protection and benefit, every batch of 
Ironized Yeast is tested and retested biologically, to 
insure its full vitamin strength. 


The result is these new easy-to-take but marvelously 
effective little Ironized Yeast tablets which have helped 
thousands of the skinniest, scrawniest people quickly to 


gain just the normally attractive pounds, natural develop- 
ment and peppy health they longed for. 


. 
Make this money-back test 

If, with the very first package of Ironized Yeast, you 
don’t begin to eat better and get more enjoyment and 
benefit from your food—if you don’t feel better, with 
more strength, pep and energy—if you are not convinced 
that Ironized Yeast will give you the pounds of normally 
attractive flesh you need—vour money promptly refunded. 
So get Ironized Yeast today. 


Special FREE offer! 


To start thousands building up their health right away, 
we make this absolutely FREE offer. Purchase a package 
of Ironized Yeast tablets at once, cut out the seal on 
the box and mail it to us with a clipping of this para- 
graph. We will send you a fascinating new book on 
health, ‘“‘New Facts About. Your Body.’’ Remember, re- 
sults with the very first package—or money refunded. 
At all druggists. Ironized Yeast Co., Inc., Dept. 459, 
Atlanta, Ga. 

WARNING: Beware of the many cheap sub- 
stitutes for this successful formula. Be sure 

you get the genuine Ironized Yeast. 
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Western Electric 


HEARING AID 
ENDS STRAIN 





...HELPS YOU 
HEAR C 


| EAR easily again. You can—as 

thousands have found—with the 
Western Electric Audiphone. It was 
designed by sound-transmission ex- 
perts at Bell Telephone Laboratories 
for use with air or bone conduction 





receiver—whichever helps you most. 
A dealer, trained in Audiometric test- 
ing, will fit you properly. 
o> Ge a Gu aes Ge oe ee om om oe a oe ee oe 
GRAYBAR ELECTRIC CO., Cravbar Bldg., New York 
Please send details on Western Electric Audiphone and 


name of nearest dealer. I 
Vame 
Address 
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1 63 million pounds at 


_ sull 2 
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. ited construction giv 
Construction 





The 36” cables holding 
San Francisco's Golden 
Gate bridge are spun from 


27,972 separate wires and 


ing maximum strength 
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Sold by dealers everywhere 
Master Jock (@., Milwaukee 
World's Largest Exclusive 
Padlock Manufacturers 


OVER 52,800,000 IN USE 
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Making Better Photos of Tiny Objects 


(Continued from page 70) 


device, one precaution 
must be taken. Always 
BLOW—under no cir- 
cumstances inhale 
through the mouth- 
pieces. Choose your ob- 
ject, hold it in front of 
the vapor gun, and blow 
through the mouth- 
pieces, slowly waving 
the gun back and forth 
to obtain an even distri- 
bution of the vapor. If 
the particles of conden- 
sation seem to be too 
thick, a slight blowing 
of the breath on the ob- 
ject will thin out the 
particles. On rainy or 
damp days, if you expe- 
rience difficulty in get- 
ting an even distribu- 
tion of vapor, pass the 
object two or three times 
over an open flame todry 
off the excess moisture. 

After photographing 
the object, merely blow 
your breath on it and 
wipe off with a dry 
cloth. When you are fin- 
ished with the vapor 
gun, pour out the chem- 
icals and wash both bot- 
tles and tubes thorough- 
ly with water. 

While the vapor gun is 
effective for bring- 
ing out small details, an added advan- 
tage is that you may standardize and 
catalogue your exposure time for future 
reference. For example, the before-and- 
after pictures were made with a twelve- 
centimeter F/4.5 and a 7.2-centimeter 
F'/4.5 lens, depending on the amount of 
magnification, with the stop set at F'/.22; 
a sixty-watt lamp used for high-lighting 
was opposed by two twenty-five-watt 
lamps for softening the shadows. Using 
a four by five-inch copying camera with 
commercial orthochromatic film, the 
photographs were made according to 
the following references: 

1-power—12 cm. F/4.5, stop F/.22, exp. 


10 sec. 

2-power—12 cm. F/4.5, stop F'/.22, exp. 
25 sec. 

4-power—7.2 cm. F’/4.5, stop F’/.22, exp. 
35 sec. 


6-power—7.2 cm. F/4.5, stop F/.22, exp. 
2 min. 


Y USING a fast panchromatic film 

specially prepared for newspaper pho- 
tographers, you can figure on stopping 
your lens down even further and cut the 
exposure time virtually in half. You al- 
so will find that this kind of film gives 
more detail in the negatives. Unless 
you can follow the specific directions of 
development in complete darkness with 
the developer at sixty-five degrees Fah- 
renheit, however, it would be wiser to 
stick to orthochromatic negatives that 
will not fog under an ordinary red dark- 
room safe light. 

With reference to the camera itself, 
the rod extending from top to bottom 
at the left side of the camera fits in with 
the exposure table, in that it is marked 
with notches representing magnifica- 
tions from one to ten-power. By placing 
the bottom of the camera at zero and the 
top at a designated number, the bellows 





A combination camera and enlarger in use. Note how fhe 
object is mounted on the body of a microscope for focusing 


are extended to produce the desired en- 
largement on the negative. A rough 
focus is obtained by sliding the entire 
camera up and down the fixed standard 
attached at the right of the camera, and 
the finer focusing is done with the 
screws in the microscope body holding 
the platform upon which the object rests 
while it is being photographed. Expo- 
sure can then be governed by slipping 
the cap on and off the front of the lens 
or by turning your lighting set-up on 
and off. 


N CONCLUSION, if the reader, be he 

amateur, professional, or laboratory 
student, with cramped quarters for a 
darkroom, does not own an enlarger, he 
can easily transform his copying camera 
into an efficient enlarging unit. 

Basically, the method consists simply 
of photographing on bromide paper the 
image on the negative. Merely shoot 
diffused light through the negative and 
back through the lens, focus the image 
on the ground-glass focusing back, and 
turn the light off, or cap the lens. Then 
load a holder with bromide paper in- 
stead of film and place it in the camera. 
Finally, remove the slide and expose the 
paper in the same manner as you would 
if you were using ordinary film. After 
exposure, replace the slide in the usual 
manner and then you are ready to de- 
velop the print. 

To some photographic enthusiasts, this 
procedure may seem altogether too com- 
plicated. However, when you consider 
that some amateurs are forced to do 
their developing in the, kitchen sink or 
in the bath tub, a double-duty camera 
that takes up the minimum of space can 
form the basis for a lot of fun as well as 
many interesting and novel experiments 
that may later turn out to be of consid- 
erable value. 
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FREE FOLDER 
on MICROSCOPY 


Write for our free 12-page 
folder on amateur microscopy 
and microscope equipment. 
Read of the fascination of mi- 
croscopy as a hobby. Read why 
none but precision microscopes 
can give you the detail you 
need. At left, Bausch & Lomb 
precision Model R_ micro- 
scope, with 455-page book, $21. 


BAUSCH & LOMB OPTICAL CO. 


193 Bausch St., Rochester, N. Y. 





60 POWER TELESCOPE $2.29 


VARIABLE EYEPIECE 20X-40X-60X 


NEW! Three telescopes in one. 3 different 
® magnifications. 20 power for ultra 
bright images with 40 & 60 power for ex- 
tra long range. Guaranteed to bring 
distant objects, people, sports 

events, ships, moon, 

stars, etc 60 

times as c lose 


Most powerfu! 
made for anywhere 
near the money. Can be 
collapsed to less than a foot 
in length. Multiple lens system. 30 
mm. objective in heavy brass mount. Direc 
a inclu ded for using as . compo sund 4 lens 
micro American made. pay the postage 
Only $2.29. Aiabess Dept. 69. 


BROWNSCOPE CO. 234 FIFTH AVE. NEW YORK 


DEVELOP PRINT ‘Sw SNAPSHOTS 


] 


@® Save money developing cas 
rinting nant own pictures! . - 
oO experience needed . 
only $1.95 for COMPLETE 
fessional outfit, including Geo. 
tric ruby lamp, developing and 
xa c. . che . Pphoto- 
&repp, paper. directions — —— 
) us postage is 
fac ty °G SU ARAN TRED or money 
refunded. Write for FREE BAR- 
GAIN BOOK of cameras and supplies. 


CENTRAL Camera mean (Est. 1899) 230S. Wabash, Dept.S-19, Chicago 











Build the 4-mast Barque, California 


detailed blue prints of this handsome, steel barque. 
Complete fittings and construction sets 
for steam trawler and other popular 
models including the ‘‘Hartford’’. Send 
15e (coin) for new illustrated catalog 
Illustrates hundreds of items, fit- 
tings and complete kits. 
A. J. FISHER 
1002-2 Etowah Ave. Royal Oak, Mich. 


Accurate, 








‘MICROMETERS | 


Six piece set, in velvet lined leather case. 
Special price, only 
Precision mac hined in one thousandths, 
to 4 outside and 3%, inside 
measurements .Guaranteed accurate, 
easy to read and adjust os ion 
guaranteed or money bac 
This is your opportunity o get one 
at a Bargain Price if you act now. 
Shippe oy pre pee on receipt of remit 
tance. On ¢ D. shipments, sen 


FOLDER {eposit of $2.00. 
MICRO PRODUCTS, 529 E. Jefferson Ave., Detroit, Mich. 





Just a handful—Wt. only ~ Ib 

for battery — Size only 3‘ x 

models. Has two multi-purp< ose hi- gain 

tubes. BUIL T IN AERIAL. Midgetspeaker 

operates with beautiful tone and clarity 

ACTUAL four tube performance with real dis- 

tance and punch forsotiny aradio. Easily carried 

in any large pocket or tucked in knapsack or suitcase. Ideal second or 
personal radio. be ——— y finist rk: re ie ntrbe — ste. Only hi- grade 
parts used—a y Be midge se eport wonderful re 

ception in ALL Pe ARTS.O THE WORLD Electric model uses 110 
volts A.C. D.C. (220 volt adapters for fore ice use extra). Battery 
me oF has mic *, *t batteries inside ca Kit arts with tubes and 
diagram 2. S either me del a IRE D ‘AND C i SCKED 50c extra or 
$6.99. SE DONLY $1.00 , currency, ay pessman bates e 
on deliv --¥ Guaranteed Col oa Black, Hiren n, Rit Green, Blue 
State yours). Setof batteries for battery set$1. Bextra. “ORDE R ‘NOW! 


TINYTONE RADIO CO., PS-9, KEARNEY, NEBRASKA 





Enclosed, ~~ 
Self-Oiling, Roller Bearing 
Reliable power for farm or factory. 
Uses all fuels for pumping, sawing, etc. Best 
engine for the money. “You Pay Less to Own it— 
Less to Run it. Cash or Terms—Catalog Free. 


WITTE ENGINE WORKS 
5226 Oakland Ave., KANSAS CITY, MO. 


ENLARGEMENTS 


IsP hotography your hobby? Do you want 
oprottabl pects business at home? Make 
|EMENTS for yourself 
and ~ Anny Your cost Sc each an seen. 
The Ideal Photo Enlarger is AUTO 
ic. o experience required. sale | 
coe tae any picture. $5.94 
PLETE. Interesting circular Free 


WDEAL-X, 122 East 25th Street, NEW YORK 
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How the microscope is clamped in position. Its 
base rests on a platform of sheet aluminum 


Hitch a Magic Lantern 
to Your Microscope 


(Continued from page 77) 
purchase sackets from an automobile- 
accessory store. The one shown is dou- 
ble-ended, requiring a bayonet plug at 
the lower end. Find the position of the 
socket necessary to expose the lamp fila- 
ment in the direction of the microscope; 
and at the rear of the socket fasten, 
with rivets made from brass escutcheon 
pins or small nails, an L-shaped piece of 
brass or iron, measuring in cross sec- 
tion perhaps one-sixteenth by three- 
eights of an inch. In the projecting part 
of this piece, drill a hole to receive the 
screw that clamps it to the adjustable 
block. If you are employing a 110-volt 
lamp, insulate the lamp socket from the 
rest of the projector by using mica 
washers and an insulating bushing be- 
tween the socket bracket and the mount- 
ing screw as shown in the drawings. 

The lamp housing can be made of any 
kind of metal, and can be of any shape 
that will provide sufficient shielding, 
yet allow adequate ventilation. The 
housing shown was made from two tin 
cans; one, larger than the other, serves 
as acap. A short length of brass tubing, 
silver-soldered and riveted to the inside 
of the housing where it will slide over 
the end of the upright rod when the 
housing is in position, provides a sup- 
port. Cut a small hole in the housing 
so that light from the filament can 
reach the condensing lenses. The smaller 
the hole, the better, provided it does 
not shield the filament. 


HE proper condensing system to use 

for microprojection depends largely on 
the degree of magnification. For low- 
power projection without an eyepiece, 
and for low powers with an eyepiece, a 
simple condensing system consisting of 
a pair of plano-convex lenses, or merely 
a single spherical condenser lens, can 
be used. For higher powers, a micro- 
scope having a substage condenser 
should be used; or else an additional 
condensing lens can be placed very close 
to the microscope stage. A _ 7.5-power 
tripod magnifier lens, or a similar lens 
from a dissecting microscope, sometimes 
makes an excellent auxiliary condenser. 

For simple projection at low or mod- 
erate magnifications, without an eye- 
piece or with one of moderate power, a 
pair of plano-convex condensing lenses 
like the ones illustrated will prove sat- 
isfactory. These are _ sixty-millimeter- 
diameter lenses of three-inch focus and 
cost, complete (Continued on page 132) 
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Saw 


Yes NOW—you 

bz the finest ever 
made for master craftsmen—AT- 
KINS No. 401 Straight Back, Ship 
Point Saw. And with every stroke 
of its keen, sharp, cutting teeth, 
you will know the actual value of 
“teeth that BITE.” Teeth 
from the world’s famous formula, 
ATKINS “Silver Steel,” truly tem- 
pered and fitted by hours of ex- 
pert labor. ““Teeth that BITE” 
make your saw run easily, 
you time, labor and material. 
Teeth that hold their edge to save 
you added time and money in re- 
sharpe ning. It will pay you to use 


So— Ask 


made 


to 


to save 


the best tools always. 


for ATKINS.” 


80% Annwerrary Year 


ATKINS 
Silver 
SAWS 


Here are valuable 


facts you 
sheuld kaew before buying 
4 ak for “ 
Seuse sent you FREE. 


any saw. Saw 


E. C. ATKINS & COMPANY 
428 S. Illinois St., Indianapolis, Ind. 
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Without Cost—Test 
for One Week This 
New Sea-Plant 

lodine ! “ZG 


Hosts of Thin, 
Sickly, Tired- 
out Folks Find 
Kelpamalt, 
New Mineral 
Concentrate, 
Adds Extra 
Lbs., New 
Strength and Energy 
the First Week! 


Posed by Professional Model 


Don’t be fooled by a good appetite, if you are 
skinny, weak, tired-out, sickly, unable to gain an 
ounce of flesh or strength, no matter what you eat. 
You may actually be suffering from ‘‘Mal-Nourish- 
ment’ Doctors now know that unless the food you 
eat contains certain minerals essential for the body’s 
chemical processes, even a lot of food can fail to 
yield adequate nourishment. Digestion, in such 
cases, is incomplete, assimilation poor, and digested 
food isn’t being changed to energy, strength and 
flesh 

In Kelpamalt, the new mineral concentrate from 
the sea, minerals essential to these body processes 
are available in readily assimilable form, such as 
iron, copper, calcium, phosphorus, and others, all 
contributing to the supply of vital minerals needed 
for digestion and assimilation Most important is 


Kelpamalt’s natural iodine (not the chemical liquid 
kind This is a substance, scientists say, that is 
vitally important to the health and proper ftunction- 
ing of blood, liver and gland Kelpamalt is richer 
m iodine than oysters, hitherto considered the best 
source 


Make This Simple No-Cost Test 


ry Kelpamalt for a single week Thousands re- 
port they are amazed at the improvement Kelpa- 
malt has brought them. Gains of 5 to 15 Ibs. in a 
few weeks are not uncommon new strength new 
energy, better digestion and elimination. They eat 
better, sleep better, and almost invariably say they 
now feel fine. Kelpamalt costs but little to use and 
results are guaranteed or money back. Sold at all 


good drug stores. Beware of cheap substitutes. In- 
sist on the genuine Send for FREE fascinating, 
instructive 50-page Book on How to Build Strength 
& Weight Kelpamalt Co., Dept. 1270, 27 West 


20th St., New York City 


Seedol Kelpamalt. 42a 
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(Continued from page 131) 


with mount, less than four dollars. 

The photographs show these condens- 
ers mounted on an upright in such a 
way that they can be adjusted horizon- 
tally and vertically. It was found, how- 
ever, that only the vertica) adjustment 
is required, provided the lenses are fair- 
ly well centered with respect to the bed. 
Any slight variations can be overcome 
by adjusting the lamp position. The 
metal tube in which the lenses are 
mounted is encircled by a band ox sheet 
brass or tin plate, which in turn is 
fastened to a brass block, equipped with 
a set screw, like that employed for the 
lamp socket. This brass block can be 
merely a piece of three-quarter-inch rod 
about one inch long, suitably drilled and 
tapped. 


WATER cell for absorbing radiant 

heat is desirable when slides likely 
to be damaged by heat, or live speci- 
mens that would be killed by it, are being 
projected. An easy way of making a 
cell is shown. Cut two squares of glass, 
preferably thin plate, and measuring 
three and a half to four inches on an 
edge. These pieces press against a U- 
shaped length of rubber tubing that pro- 
vides a water-tight seal and at the same 
time acts as a spacer. To prevent com- 
plete Collapse of this tube, insert a length 
of insulated electric cable or wire, or 
other material. Squeeze the glass tight- 
ly against the tube with C clamps and 
bind the edges securely with adhesive 
tape. Then you can remove the clamps, 
and the tape will hold the glass in con- 
tact with the rubber. A more satisfac- 
tory, but not so simple, method is to 
construct a pair of wood or metal frames 
and provide them with bolts and wing 
nuts so that pressure can be applied to 
the glass. 

The ideal place for a water cell is 
between the two condenser lenses where 
the light travels in parallel rays; but the 
cell works satisfactorily enough when 
placed between the condensers and the 
microscope. 

For short-range microprojection, say 
over a distance of five or six feet—ade- 
quate for showing slides to a dozen or so 
persons—you can use polarizing disks. 
This opens up an extensive additional 
field, for you can demonstrate with strik- 
ing effect the remarkable range of colors 
and patterns produced by chemical 
crystals and other substances when 
viewed by polarized light. The polarizing 
disks, which can be obtained in various 
forms, are used in pairs, one (the ana- 
lyzer) over the microscope eyepiece and 
the other (the polarizer) somewhere in 
the light beam. The disks illustrated are 
about two inches in diameter, and were 
not intended primarily for use with a 
microscope. It is possible to purchase 
disk polarizers that drop into the filter 
rings of standard microscopes, and an- 
alyzers that fit over the eyepieces. 


HE mountings shown were designed 

to adapt the large disks to the pro- 
jector. The one, holding the disk that 
polarizes the light before it enters the 
microscope, is made from a screw-cap 
cardboard container of the type com- 
monly used for packing small machine 
parts, medicines, and other commodities. 
A hole is cut in the cap, which then be- 
comes a threaded ring to clamp the disk 
against the end of the box. The bottom 


is cut off and the box slipped into a 
sheet-metal ring fastened to an upright 
clamped to the lathe bed. This ring fits 
loosely, so that the disk can be rotated 
to regulate the plane of polarization and 
to aid in producing color changes and 
other effects. 

The analyzer disk is held over the 
eyepiece by another box or jar lid with 
a hole in it to accommodate the eye- 
piece. A simple wire clip, bent as shown, 
holds the disk in the lid, yet does not 
obstruct the light rays. 


HE method of mounting the micro- 

scope on the lathe bed will vary with 
the type of base the instrument has. 
Generally, a rectangular piece of wood or 
metal can be bolted to the bed, and 
provided with a wood or metal bar that 
can be clamped, with a small bolt 
equipped with a wing nut, across the 
feet of the instrument. Be sure to 
adjust the microscope carefully, so that 
its optical axis is parallel to the lathe- 
bed base. 

After the microprojector is complete, 
set it up in a darkened room, adjust 
the microscope for its lowest power, 
and clamp a slide against the stage. 
Move the lamp or the condenser one 
way or the other, until the image of 
the filament is formed on the plane 
of the slide. Focus the microscope until 
the image is sharp on a screen placed 
two feet or so away. The illumination 
probably will still be uneven and poor, 
but this is remedied by slight readjust- 
ment of the condenser or the lamp. 
Strive for maximum brilliancy of il- 
lumination on the screen. To achieve 
this requires a little patience. Finally, 
clamp everything rigidly in place, and 
you will not have to bother much with 
adjustments after that. 

You probably will discover a number 
of little refinements that will improve 
the performance of your microprojector. 
A shield, such as a large disk of card- 
board with a hole in it, placed around 
the microscope tube, will keep stray 
light from reaching the screen and 
dimming the image. It you use a micro- 
scope having a substage condenser, try 
the effect of removing the condenser 
entirely, or of using only the lower 
lens of it. If your instrument has no 
substage condenser, try inserting addi- 
tional condensing lenses. 


S FOR suitable objects for projecting, 

they are unlimited. For entertain- 
ment purposes, live specimens such as 
vinegar eels, creatures found in stag- 
nant pond water, and small insects seem 
to have the greatest appeal. 

For polarized-light projection, try 
various chemical crystals. A thin layer 
of crystals formed by evaporating a 
mixture of copper sulphate and mag- 
nesium sulphate on a slide will produce 
a variety of color. Examine also various 
hairs, potato starch, and anything else 
that responds to polarized light. Some 
objects, such as starch, will not show 
well beyond a projection distance of a 
few feet, except with the most intense 
illumination. Another interesting polar- 
ized-light feature is the projection of 
strain images in celluloid or glass. Clamp 
a piece of metal tightly against the edge 
of adraughtsman’s celluloid triangle, and 
see if the resulting strain images are 
intense enough to show on the screen. 
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A Steer on Steering 


(Continued from page 82) 
acting steering gear and he got a blow- 
out on the front wheel while he was go- 
ing fast. Even with the low-ratio steer- 
ing, the drag of the flat tire may pull 
him off the road, and with a quick-act- 
ing steering gear he’d be dead certain to 
end in the ditch.” 

“Yeah, I can see how that would work 
out,” Grogan grudgingly admitted, “but 
it seems a shame that I have to go 
through so much arm motion just be- 
cause other fellows aren’t strong enough 
to hold the wheel. Here’s an idea! Why 
doesn’t some manufacturer make a ‘two- 
speed’ steering gear so you could set it 
for quick-acting ratio for ordinary run- 
ning around, and shift to the slow, pow- 
erful gearing when you had to park or 
tear off a bit of speed.” 


US laughed. “And what would hap- 

pen to the bird who forgot he was 
set for quick-acting steering when he 
gave the wheel a yank to swing out and 
pass a car? He’d likely swing over so 
far he’d bash the car coming the other 
way. No, I don’t think much of that 
idea, although you’re not the only one 
who’s thought of it. 

“Maybe the trouble with you,’ Gus 
suggested, “is that you don’t know how 
to handle a steering wheel.” 

“You've got a nerve to say that,” Gro- 
gan protested, “knowing all the years 
I’ve been driving a car.” 

“Maybe I’m wrong,” Gus smiled. “How 


about taking a little drive so you can 
prove it?” 

“Tl show you, all right,” snapped 
Grogan. “Climb in!” 

They started down the road, with 


Grogan’s huge hands gripping the wheel 
in a conventional position, one on each 
side about half way up to the top of the 
rim. 


“Suppose you take the next right 
turn,” Gus directed. 
As they reached the turn, Grogan 


swung the wheel a quarter turn to the 
right, bringing his left hand to the top 
of the wheel and his right to the bottom. 
As he reached this position, he let go with 
his right hand and, grabbing the wheel 
at the top, pulled it around to the right 
for another half turn. Then his left 
hand grasped the wheel at the left side 
and continued the motion until his hand 


was at the top. This gave him one 
complete turn of the steering wheel, 
which moved the front wheels far 
enough to make a sharp, right-angle 
turn. 


S THEY passed the middle of the 

quarter circle, Grogan went through 

the same motions in reverse, so that he 

made six distinct changes with his hands 
in order to make the turn. 

“Lots of fellows do it about like that,” 
Gus commented, “and no wonder they 
complain about it taking so much mo- 
tion. Now let me show you how it ought 
to be done.” 

They changed places and continued 
down the road. 

“Now in the first place,” Gus explained 
as they approached another right-angle 
corner, “before you get to the place 
where you are going to turn, place your 
left hand on the bottom of the wheel if 
you are going to turn right, or your 
right hand if you are to turn left. Grasp 
the wheel like this, with the hand under 
the rim instead of over it. As you reach 
the turn, (Continued on page 134) 
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A Steer on Steering 
(Continued from page 133) 


swing the wheel around. When your hand 
reaches the top and starts down the 
other side, lean your body forward and 
twist it slightly toward the direction in 
which you are turning, like this. Do- 
ing that makes it possible to swing the 
wheel till the hand is clear down to the 
bottom, giving you one complete turn 
of the steering wheel with one contin- 
uous motion. As you pass the peak of 
the curve, simply reverse the movement 
of the hand, so that you end up going 
straight ahead again with only two mo- 
tions, and no hand shifting at all—ex- 
cept, of course, the one you make before 
you reach the turn.” 


Bip funny that way of doing it never 
occurred to me,” Grogan admitted. “I 
can see that it’s all in leaning forward 
and twisting your body a bit, because, if 
you didn’t do that, you couldn’t swing 
the wheel far enough with one hand. 
Let me try it.” 

They changed places again and Gro- 
gan steered around several corners by 
Gus’s_ method. 


“It’s a perfect cinch going around 
sharp corners that way,’ Grogan ob- 


served enthusiastically, as his huge hand 
swung the wheel around to the straight 
again and they headed back to the 
garage. 

“Did you notice how the wheel swings 
back to the straight-ahead position by 
itself?” Gus asked. “All modern cars 
are made that way. It is called the cast- 
er action and is caused by the angle and 
position of the king-pin with relation to 
the axle and wheel. On some cars, the 
action is so strong that you can let go 
of the wheel at the end of the curve 
and it will spin back to the straight- 
away by itself. Some fellows take ad- 
vantage of that action. They let go of 
the wheel completely, let it spin most 
of the way back, and grab it again.” 

“I've tried it myself,’’ Grogan replied. 
“It’s kind of uncertain, though, and once 
I nearly walloped delivery wagon be- 
cause the wheel didn’t turn as fast as 
usual.” 

‘That’s just the point 
mention,” Gus went on. “The caster 
action is mighty good thing. The fact 
that the wheels have a natural tendency 
to swing to the straight-ahead position 


I was going to 


makes driving a lot easier. 3ut you 
shouldn’t ever depend on it in close 
quarters, because the quickness with 


which 
on several 
the road is, 


the wheels swing back depends 
things, one being how level 
figured across. 


HERE'S only 

a car. That is, 

wheel completely 
motion. 

“Up to say twenty-five or thirty miles 

an hour, at least one hand should grip 

the wheel firmly, and when you're going 


one safe way to drive 
never to let go of the 
while the car is in 


faster than that, keep both hands on 
the wheel. If the thumb and forefinger 
of one of your hands are hooked around 


a spoke of the wheel, 
hold without 
pressure.” 

Grogan laughed. “Lots of young fel- 
lows I know go in for one-hand steering 
when the right girl is in the car beside 
them! 

“And take a chance of handing the 
girl a plaster cast instead of an engage- 
ment ring!" Gus growled as he climbed 
out in front of the Model Garage. 


that gives a firm 
having to grip with much 
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Stunts With Flames 


(Continued from page 73) 


p. 44). Steam from the outlet of the red- 
hot copper spiral, for example, will 
char wood and paper held in the jet, 
and will make solder, fuse wire, and 
other alloys of low melting point flow 
like water. Few would believe that you 
could light a cigarette with steam, but 


hold the tip of the cigarette in the 
stream of burning-hot vapor, take a 
puff, and the cigarette is lighted. 


In the steam-and-magnesium experi- 


ment, the steam was “reduced,” or de- 
prived of oxygen. You can perform 
other interesting experiments in re- 


duction, which is the opposite of the 
chemical process known as “oxidation,” 
by passing a stream of hydrogen or 
illuminating gas through a heated tube 
containing copper oxide or iron oxide. 
A kerosene stove with a flat wick, like 
the one illustrated, makes an especially 
handy device for heating tubes and 
other elongated objects, and can be ob- 
tained for less than a dollar. 


ASS the hydrogen or illuminating gas 
slowly through a hot tube containing 
copper oxide. In a few seconds, you will 
see the bright color of metallic copper 


appearing. The oxygen is being ex- 
tracted from the copper oxide by the 
hydrogen atoms in the gas, forming 


water, which condenses at the cool end 
of the tube. Carbon in the gas also 
combines with some of the oxygen to 
form carbon dioxide gas, which passes 
invisibly out of the end of the tube. 

Similar experiments can be performed 
with a homemade version of what chem- 
ists call a “Rose’s crucible.” Invert an 
ordinary clay bubble pipe and set the 
bowl in a porcelain crucible half filled 
with the oxide to be reduced—say, iron 
oxide. Fit a disk or square of asbestos 
paper over the bowl of the pipe to cover 
the crucible and exclude air as much 
as possible. Then heat the crucible with 
a Bunsen burner, while you pass hy- 
drogen or illuminating gas into the stem 
of the bubble pipe. The hydrogen re- 
duces the oxide, and in fifteen to twenty 
minutes your crucible should contain 
metallic iron. Upon examining it when 
it has cooled, you will find that it is at- 
tracted by a magnet. 


Oil-Impregnated Bullets 
Keep Gun Barrel Clean 


DESIGNED to prevent fouling of gun 
barrels, a spongelike bullet has recently 
been patented by a Hamden, Conn., in- 
ventor. Lead bullets foul rifle bores be- 
cause they build up inside the barrel a 
coating of lead that is difficult to re- 
move. This fouling can be prevented by 
coating the bullet with heavy grease be- 
fore firing it, but the extra operation is 
messy and unpleasant. The new bullet is 
made of powdered lead mixed with a 
substance that turns into gas at a tem- 
perature just below the melting point of 
lead. When the bullets are made, the 
gases that are formed bubble through the 
metal and make it porous; the hot bullet 
is dropped in cold oil and the liquid is 
soaked up as if by a sponge. When the 
bullet is fired, the oil is forced to the sur- 
face, and lubricates the gun barrel as it 
passes through to the muzzle. The new 
sponge bullets, it is said, can be handled 
without soiling the hands, and are claimed 
to eliminate fouling of rifle barrels. 
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esting inventions that have proved successful and 


shows you 115 different mechanical principles 
that inventors have used in working out ideas; 
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At right is one of 





our newest trains, 
the streamlined ex- 
press of the Union 
Pacific Does 110 
miles an hour. This 
is only a glimpse of 
what’s ahead. Men 
who are poor today 
will be big financial 
successes a few years 
from now, because of 
inventions. And re- 


member that many of 
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Cockpit of the Sikorsky clipper that made the trail-blazing eastward transatlantic flight 


Race for the Skyways 


(Continued from page 27) 


operate in flying the “great circle” route 
blazed eighteen years ago when Capt. 
John Alcock, a Royal Air Force pilot, 
and Lieut. Arthur W. Brown, an Ameri- 
can, achieved the first nonstop Atlantic 
crossing from St. Johns, Newfoundland, 
to Clifden, Ireland, in a Rolls-Royce- 
powered Vickers-2 biplane. 

At the mouth of the River Shannon, in 
Ireland, and at Ganders Lake, New- 
foundland, British interests are estab- 
lishing terminal bases for the ocean 
air line. The Newfoundland port, now 
nearing completion, cost $3,500,000. 
Early in July, a joint “experimental” 
service linked America and Europe when 
Capt. Harold E. Gray, at the controls of 
a Sikorsky clipper, headed east from 
Newfoundland with six companions. At 
the same time, Capt. A. S. Wilcockson 
and a crew of four, in the Imperial Air- 
ways “Caledonia,” Great Britain's entry 
for aerial honors on the Atlantic, began 
the “uphill” westward crossing. Neither 
ship carried passengers or cargo, the 
flights being trial runs in preparation for 
the later inauguration of regular service. 

With the preliminary flights success- 
fully completed, data gathered by pilots 
and observers will be studied and plans 
will be formulated for the inauguration 
of scheduled runs. It is expected that 
air-mail service will begin during the 
coming winter, and by next summer, in 
all probability, it will be possible for 
travelers to book plane passage from 
New York to London 


A‘ *IGANTIC land plane, a DeHaviland 
“Albatross,” built specially for the 
British Air Ministry, is another trans- 
atlantic ship that will fly the Union 
Jack Recently, it underwent success- 
ful tests at Hatfield, England. A quar- 
tet of twelve-cylinder, supercharged 
engines can drive it at 200-mile-an-hour 
speeds, and its tanks hold sufficient fuel 
for a non-stop flight of 3,000 miles. In 
the air, with landing wheels retracted, 
the long, cigar-shaped fuselage gives it 
the appearance of some craft designed 
for interplanetary travel 
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While American and British planes 
take to the “great circle’ route—the 
path followed by Lindbergh—German 
seaplanes are making the longer over- 
water hop between New York and the 
Azores, the route taken by the NC-+4, the 
U. S. Navy flying boat which made the 
pioneer flight across the Atlantic in 
1919. 


IGHT times this summer, two new- 

type Deutsche Lufthansa seaplanes, 
the Nordwind and the Nordmeer, will 
make round-trip crossings between Hor- 
ta, in the Azores Islands west of Portugal, 
and Port Washington, Long Island, N. Y. 
Four Diesel engines, with a total of 
2,400 horsepower, drive the 34,000-pound 
machines through the air for 3,100 miles 
with one filling of the tanks. Through- 
out the ocean crossing, an average speed 
of about 160 miles am hour can be main- 
tained while the ships are carrying 
1,100 pounds of mail. The machines will 
make the long water jump of 2,390 miles 
one at a time, starting from opposite 
ends of the route. During the summer 
tests, neither mail nor passengers will 
be transported. 

The distinctive feature of the German 
system is the use of “mother ships” 
from which the planes are launched. 
One of the vessels, the “Schwabenland,”’ 
is anchored off Port Washington; the 
other, the “Friesenland,” is stationed at 
Horta. Both carry supplies and fuel, as 
well as cranes for hoisting the seaplanes 
on deck and catapults for launching 
them. Compressed air operates the 
latter devices. The planes are mounted 
on small sledges which streak down 
greased rails when the colossal “airgun” 
is fired, hurling the machines off the 
deck at flying speed. 

On the South Atlantic skyway, where 
German planes have been carrying mail 
across the ocean from Bathurst, Africa, 
to Pernambuco, Brazil, to link Europe 
and South America, such launching 
ships have proved of special value. The 
calms and the humidity of tropical at- 
mospheres frequently combine to make 


starting from the water almost impos- 
sible. Five Lufthansa planes are now 
carrying the mails across the South 
Atlantic. Engineers of the company cal- 
culate that catapulting the big machines 
into the air, in many cases, enables them 
to get away with a ton more of pay load 
than they could lift if they had to gain 
flying speed while plowing through the 
water. 

The most radical innovation proposed 
for use on transoceanic airways is un- 
dergoing its initial tests this summer 
in England. It is the Mayo Composite 
Aircraft consisting of two machines, a 
seaplane riding on the back of a power- 
ful flying boat. At the take-off, the sea- 
plane will be loaded to the limit with 
fuel and cargo, while the flying boat will 
carry no cargo and only a moderate 
amount of fuel. Roaring across the 
water, with its four big engines at full 
throttle, the boat will gain flying speed 
and both machines, locked together, will 
climb into the air. Once aloft, the 
special locking device holding the sea- 
plane in place will be released and the 
heavily loaded ship will soar away on 
the transatlantic run, while the flying 
boat returns for a landing. 

In this unique “pickaback” take-off, 
Imperial Airways engineers expect to 
achieve the same results as are now 
obtained by means of the mother ships 
of the German air line. During regular 
runs, the launching plane will fly sev- 
eral hundred miles out to sea while the 
transatlantic machine conserves its fuel 
for the rest of the journey. Latest re- 
ports from England indicate that both 
the flying boat and the seaplane have 
been completed and tested individually in 
preparation for the first double take-off. 

Still another innovation which is be- 
ing tested in Great Britain’s race for 
supremacy on the ocean airways is a 
system of refueling in mid-air. The 
noted long-distance pilot, Sir Alan Cob- 
ham, is working with Imperial Airways 
engineers on a plan which would permit 
the transatlantic ships to take off with 
only a small amount of fuel in the tanks 
and then, while heading out to sea, take 
on a full load of gasoline from a “nurse 
ship” soaring overhead. 

In coming in for a landing, the largest 
of the aerial merchantmen touch the 
water at from eighty to ninety miles an 
hour. Consequently, wide stretches of 
sheltered water are essential for an 
ocean terminal. Port Washington, on 
Long Island Sound, is the aerial trans- 
atiantic pier of New York. Here the 
air-and-water liners of the Imperial Air- 
ways, the Pan American Airways and 
the Deutsche Lufthansa all end their 
westward flights and take off for their 
eastward crossings. 


ERE, also, on a twice-a-week sched- 

ule, the 42,000-pound Sikorsky Ber- 
muda Clipper and the 38,000-pound Short 
flying boat, Cavalier, are taking off and 
lanaing on regular trips between Ber- 
muda and New York. Pan American 
and Imperial Airways are cooperating in 
the service. In about five hours, their 
big ships cover the 783-mile run. Sixteen 
passengers ride in the English boat, 
twenty-three in the American. 

3esides inaugurating the first aerial 
service between the islands and New 
York, the new skyway acts as a training 
scnool for men who will pilot long-dis- 
tance ships now coming from the fac- 
tories. These fliers will be captains in 
a new merchant marine of the sky. 
Sailing over routes now being estab- 
lished, and landing at ports now being 
laid out, they will link far-away conti- 
nents in swift and regular systems of 
transportation. 
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Science 
Speaks 





A Book 
of Startling 
Revelations! 








Where did the earth 
come from? 

Do you know that the 
ocean moving in ter- 
minated the formation 
of coal—forty times in 
Ohio and more than 
one hundred times in 
Wales 4 

What is heat? 

What electricity? 

Why loes bone stop 


What is “heavy” water 
and what would hap- 
pen to you if you 
drank it? 

Can sound be bent? 

Why do some chemicals 
mingle with no effect 
on each other while 
others explode violently 
when they are mixed? 

What is LIFE? 

Exactly what happens in 
reproduction? 

Where and how did life 

co? 


Originate? 





Thousands of Questions 
Like These — Answered! 


What gives plants and 
flowers their color? 
What have man, lizard, 
crow and codfish in 

common? 
What birds can’t fly? 
Where did teeth come 
from? 


Where did eyes come 
from? 

Do you know that the 
first ‘‘horses’’ were 
about the size of a fox- 
terrier? 

What are vitamins? 
Which ones do we 
need? How do we get 


them? 


Do glands ‘‘think’’? 

What happens in your 
body when you feel 
pain? When you itch? 

What is SLEEP? 

Is acid-stomach danger- 
ous? 

Does fasting cure dis- 
ease? 


Remember: You buy only 
the books you want, and 
you may accept as few as 
four books a year. The 
Guild service starts as 
soon as you send the card. 
Our present special offer 
gives you THE WORLD 
AND MAN absolutely 
free. This book will come 
to you at once together 
with full information 
about the Guild Service 
and special savings. 
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Edited by Forest RAY MOULTON 





HE most exciting, gripping, fascinating adventure ever re- 
corded is man’s search for knowledge. Nothing you have ever 
read or experienced can compare in thrills and interest to the 
revelations science makes today. Living things in the strato- 
sphere! Gold in your lungs! Creatures and colors you cannot see! 
Sounds you cannot hear! Thoughts you hardly dare to think 


fill the 517 pages of this new and amazing book. 

Edited by the famous astronomer, Forest Ray Moulton, The World and 
Man contains chapters by some of the greatest living scientists, each covering 
his specialized field—to make this the most authoritative treatise for non- 
technical use in the world today. It will make everything you read mean 
more to you! 

Every experience of your daily life—everything you see and feel, hear or 
read, will have a new and fuller meaning for you after reading The World and 
Man. It is a book you will refer to thousands of times to settle questions in 
your own mind and to settle debates and arguments with your associates. 

No glittering generalities; no hints at mysteries ‘‘too technical for you to 
understand’—but a simple grounding in the actual and factual details of 
Astronomy, Physics, Chemistry, Anthropology, Geology, Biology, Archaeology, 
Physiology. Not a duplicate of any book you have; not “something like H. G. 
Wells”; but—a new and comprehensive supplement to all the other books you 
own or have read. The latest additions to human knowledge, the most recent 
interpretations of the million-year-old clues to life’s mystery. All this is yours 
absolutely free! 


Guild Membership Is FREE 


The Guild selects for your choice each month the outstanding new books be- 
fore publication—the best new FICTION and NON-FICTION. “Wings’—a 
sparkling, illustrated little journal—comes free each month to members. It 
describes the forthcoming selection and recommendations made by the Editors, 
tells about the authors, and contains illustrations pertinent to the books. This 
invaluable guide to good reading comes a month in advance, so members can 
decide whether or not the selected book will be to their liking. You may hav 
the Guild selection any month for only $2.00 (plus a few cents carryi 
charges) regardless of the retail price. (Regular prices of Guild selectiS 
range from $2.50 to $5.00.) Or you may choose from 30 other outstanc8& 
books recommended each month by the Guild—or you may order any «her 
book in print at the publisher’s price. But you need not take a book¢ach 
month. As few as four within a year keeps your membership in force 


You Save Up to 50%, 


Remember, Guild savings are not merely fractional savings. WM you can get 
a $3.00, $4.00, or $5.00 book for only $2.00, your book bills ar CUt in half, and 
you can afford to buy more books this way than under any ther plan. 


SuBSCRIBE Now - Send No Money 


Mail This Coupon Today! FRE/“The World and Man” 


The Literary Guild of Ameica, Dept. 10 P. S. M. 
9 Rockefeller Plaza, Newfork 


Enroll me without charge as a‘nember of the Literary Guild 
of America. I am to receive fe each month the Guild Mag- 
azine ‘‘WINGS” and all othe membership privileges. It is 
understood that I will purchse @ minimum of four books 
through the Literary Guild yithin a year—either Guild selec- 
tions or any other books ofiny choice—and you guarantee to 
, nny me against any ingease in pase of Guild a 
uring this time. In consieration o s agreement yo ! 
send Ae at once, FREE, acopy of THE WORLD AND MAN, 
edited by Forest Ray Moitlton. 


Name 
Literary Guild Address 
of America City State 
Occupation . , 


Dept. 10 P. S. M. 
9 Rockefeller Plaza 
New York, N. Y. 


Canadian Subscribers write direct to the Literary Guild in Canada 
388 Yonge St., Toronto, Canada 
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A Photographer’s Problem, 
Using Old Film Spools 


Your September issue described many 
interesting uses for old camera films. 


Fortunately, I don’t have so many un- 
successful shots that 
it is a problem to dis- 
pose of the excess 
celluloid, but what I 
am interested in is a 
way of using the 
empty spools. I have 
an accumulation of 
about a hundred old 
film spools in the dif- 
ferent sizes I use, 
and would appreciate 
a way of making use 
of them. Another problem that besets me 
as an amateur photographer, although 
it is not so serious, is that of using 
empty metal film packs. I do use the 
sheet metal for various model-making 
purposes, but the supply far exceeds the 
demand.—B.H.E., Providence, R. I 
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Some Gasoline Motors 


Are Oil Burners, Too 


ONE hears a good deal about the Diesel 
engine as the coming form of motive 
power for automobiles but I am inclined 
to doubt that this type of engine will 
ever become as universal as those that 
run on gasoline. In the first place, the 
fuel is not much cheaper than gas, after 
taxes have been deducted from the price 
of the latter—and our alert legislators 
will be quick to slap a tax on Diesel fuel 
the moment an automobile manufacturer 
puts out an oil-burning car. A second 
objection, even more serious, I think, 
is the dirt and smell that the oil engine 
makes. I had to follow a Diesel-driven 
truck for several miles on a winding road 
the other day, and the fumes almost 
stifled me. Our busy roads would be ab- 
solutely unbearable if all cars used oil 
fuel instead of gasoline. This would be a 
big price to pay for the slightly greater 
efficiency of the Diesel engine.—T.H.O., 
Louisville, Ky 


He’s Waited a Long Time 
For Article on Clocks 


SoME time ago a reader asked for in- 
formation on clock and watch repairing. 
When I read his letter, I was sure that 
you would respond 
with an article in a mayse i tooK 17 
later issue. So far, APART TOO soon! 
though, I haven't seen 

nything on this sub 
ject, so I am writing 
to repeat the other 
reader's request. In 
iddition, I would like 
to see plans for a 
homemade clock: one 
that has a triking 
mechanism This 
would be a better project than the aver- 


T 
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Lge ewing cabinet or end table, don't 
you think? I hope other readers will 


ree with me R.F.O., Russelsheim, 


Our Mechanical Smoker 
Worked Fine on Cigars 


Because the chemistry articles are my 
favorites, I was especially interested in 
the novel mechanical smoker described 
in a recent issue. I made one according 
to the directions given, and was very 
much pleased with the results. Not sat- 
isfied to see it smoke cigarettes, I tried 
it with a cigar, and it worked fine. Let’s 
have more ingenious chemical apparatus 
of this kind that can be built up of odds 
and ends.—M.N., Seattle, Wash. 


Says Triangular Mattress 
Would Please All Sleepers 


Ir HAS been said that the simplest 
ideas usually are the most successful, so 
I am presenting mine. Why not make 
mattresses thicker at one end than at 
the other? Some peo- 
ple cannot sleep with- 
out a_ pillow, and 
others are unable to 
use a pillow at all, be- 
cause it makes them 
uncomfortable and 
warm. A _ mattress 
that sloped from top 
to bottom would, I 
think, please’ both 
kinds of sleepers. I 
hope that this letter 
will give some mattress maker an idea 
for the advancement of sleeping com- 
fort. This is really an important subject, 
because we spend a third of our lives in 
bed.—A.J.D., Newark, N. J. 


Built Drill-Grinding Jigs, 
But Didn‘t Get the Point 


A PROBLEM that I've literally spent 
months trying to solve is the construc- 
tion of a drill-grinding device for my 
home workshop. There ought to be 
some way of mounting a small V-block 
on pivots near the grinding wheel to 
make it possible simply to lay a drill in 
the groove and grind it to a perfect 
point without further attention. I know 
that such devices are used in well- 
equipped machine shops, but those that 
I have built have all been failures. If 
any reader has made such a machine 
that really works, I certainly wish he 
would let me know. Drills cost money, 
and I’m tired of spoiling them on sharp- 
ening devices of my own design.—T.B.C., 
Camden, N. J. 


Would Take Color Snapshots 
If We’d Give Him Advice 


Now that color films are available in 
imateur-size rolls, I would like to see an 
article on color photography in your 
regular camera series. If you could tell 
us what pitfalls are to be avoided, and 
what precautions should be taken, I want 
to try this new type of film. As it is, I 
hesitate to spend a dollar or more for a 
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roll that may turn out to be a “dud” in 
my inexpert hands. Color photography 
has a big future, and I want to get a 
good start.—G.J.B., Memphis, Tenn. 


Crops Grow Without Dirt 


For Gentlemen Farmers 


3EING interested 

inchemistry,I would ‘FRAID O° GITTIN’ 
like to see you pub- YOUR 
lishsomeactualcon- HANDS, 
structional infor- 2/RTY: 
mation on “dirtless 
farming,” in which 
plants are grown in 
weak chemical so- 
lutions. If you could 
tell us how to carry 
on this kind of plant 
growing, I believe it 
would interest many others beside my- 
self.—N.J.R., Pawtucket, R. I. 






A Doctor Reveals Location 
of the Image in a Mirror 


TO ENLIGHTEN M.M. of Flint, Mich., as 
to the location of his image in the mir- 
ror, I want to say that it is just as far 
behind the reflecting surface as he is in 
front. In fitting eyeglasses, we doctors 
like to have the patient read a test chart 
twenty feet away from his eyes, but 
often this is impossible because of space 
restrictions. So we reverse the letters on 
the chart, and put them over the pa- 
tient’s head. A mirror placed ten feet in 
front of the patient enables him to read 
the letters just as if they were twenty 
feet away from him. Therefore, when 
you stand one foot away from the shav- 
ing mirror, M.M., your image is in reality 
two feet away from your eyes.—P.H., 
South Whitely, Ind. 


Wants Automatic Gas Pedal 
for Comfort in Driving 


WiTH makers of automobiles vying for 
improvements to put on their latest 
models, let me offer a suggestion: How 
about a hand throttle with an automatic 
constant-speed regu- 
lator, for touring in AW, GO HIRE A 
open country? Old- cyaurFFeuR/ 
fashioned hand throt- 
tles were all right on 
a level road, but it 
was a nuisance to 





have to keep adjust- KF 
; DSSAMA>D 
ing them every time EX? i) 
the car started up or j pcs 
down grade. No won- \ sy’ 


der that nobody , s 
thinks of using any- 

thing but the foot throttle today. My 
idea, though, would be to equip the hand 
throttle with a self-regulating attach- 
ment that would automatically feed 
more gas to the motor when the car was 
going uphill and cut down on the gas 
going downhill. (Continued on page 6) 
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J. E. SMITH, President, National Radio Institute 
ESTABLISHED 1914 


The man who has directed the home study 
nen for the Radio Industry than any other man in 






training of more 
America. 


















Set Servicing 
Spare time set servicing 
pays many $5, $10, $15 
a week extra’ while 


Full 


servicing pays 


learning. time 
as much 
, $50, $75 a week. 


as $3( 


Broadcasting 
Stations 
Employ managers, en- 
“ineers, operators, in 
tallation and mainte 
nance men tor tascinat- 


and pay up to 


Loud Speaker 
Systems 
Building, installing, ser- 
vicing and _ operating 
public address systems 
is another growing field 
for men well trained in 
Radio. 


HERE’S PROOF 


THAT MY TRAINING PAYS 





$80 Monthly in Spare Time 





i I Radio part time till holding my 
regular job. Since enrolling seven years ago, I have 
averaged around $80 every montl JOHN B 
MORISSETTE, 809 Valley St Manchester 
N. H. 
waned and to $60 a Week 

J am maki een $50 and $60 a week after 

ill expenses a paid, and I am gettir all t 

Radio work I can take care of, thanks to N. R. 1 


2615 S. Gay St., Knoxville 


Ht. W. SPANGLER, 1 





Operates gee Address System 





3 I ha a position La Angeles Civil 
> operating the Adare System in 
Cit Hall Council ilary is $170 a 
R. H. ROOD, R. 136, City Hall, Lo 
Angele Calif 
Earnings —— By N. R. 1. Training 
I have be ( thanks to N. R. I 
lil My 1 ent earnin are about thre 
fore I took the Cot 
I nsider N. R. I. Training the finest in the 
COSTA, 201 Kent St 





1 BERNARD 


N. R. |. Training Increases Yearly Salary $1,209 
bs ( ecurin ! perator license throug! 
N. R. I. Training, I been regularly employed 
nd am now with WDOD My salary has increased 
200 in Radi IULIUS C. VESSELS, Sta 

1 WDOD, Chattar 1, Tenn. 
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Be a Hadio Expert 


Many make °3) ° 50) ° 75 









a week 





| will train you at home for many Good 
Spare Time and Full Time Radio Jobs 


Do you want to make more money? Radio 
offers you many opportunities for well- 
paying spare time and full time jobs.’ You 
don’t have to give up your present job, 
leave home or spend a lot of money to be- 
come a Radio Expert. 


Many Radio Experts Make 

$30, $50, $75 a Week 
Radio broadcasting stations employ engi- 
neers, operators, station managers and pay 
up to $5,000 a year. Spare time Radio set 
servicing pays many $200 to $500 a year— 
full time jobs with Radio jobbers, manu- 
facturers, dealers as much as $30, $50, $75 
a week. Many Radio Experts operate their 
own full time or part time Radio sales and 
service businesses. Radio manufacturers 
and jobbers employ testers, inspectors, fore 
men, engineers, servicemen, paying up to 
$6,000 a year. Radio operators on ships 
get good pay, see the world besides. Auto- 
mobile, police, aviation, commercial Radio, 
and loud speaker systems are newer fields 
offering good opportunities now and for the 
future. Television promises to open many 
good jobs soon. Men I trained have good 
jobs in these branches of Radio. Read their 
letters in “Rich Rewards in Radio.” Mail 
the coupon. 


There’s a Real Future in Radio 
for Well-Trained Men 


Radio already gives good 
300,000 people. In 1936 Radio enjoyed one 
of its most prosperous years. More than 
$500,000,000 worth of sets, tubes and parts 
were sold—an increase of more than 60% 
over 1935. Over a million Auto Radios 
were sold, a big increase over 1935. 24,- 
000,000 homes now have one or more 
Radio sets. More than 4,000,000 autos 
are Radio equipped. Every year millions 
of these sets go out of date, are replaced 
with newer models. More millions need 
servicing, new tubes, repairs, etc. A few 
hundred $30, $50, $75 a week jobs have 


jobs to more than 


grown to thousands in 20 years. And Radio 
is still a new industry—growing fast! 


Many Make $5, $10,$15a Week 
Extra in Spare Time 
While Learning 


Almost every neighborhood needs a good spare 
time serviceman. The day you enroll I start send 
ing you Extra Money Job Sheets. They show yo 
how to do Radio repair jobs; how to cash in quickly! 
Throughout your training I send you plans that made 
good spare time money—-$200 to $500 a year--f 

hundreds of fellows My training is famous as “‘th 
Course that pays for itself 


I Give You Practical Experience 


My Course is not all book training. I send you spt 
ial Radio equipment and show you how to conduct 
experiments, build circuits illustrating important 
principles used in modern Radio receivers, broadcast 


stations and loud speaker installations. I show you 
how to build testing apparatus for doing spare time 
ervicing from this equipment. This 50-50 method 


f training makes learning at home interesting, fa 
cinating, practical 


You Get a Money-Back Agreement 


I am sure I can train you successfully. I wi 
izree in writing to refund every penny you pay me 
if you are not satisfied with my Lessons and Instru 
tion Service when you finish. I'll send you a copy 
this agreement with my Free Book 


Find Out What Radio Offers You 


Act Today. Mail the coupon now for ‘‘Rich Rewards 
in Radio It’s free to any fellow over 16 years old 
It points out Radio's spare time and full time oppor 
tunities and those coming in Television; tells about 
my training in Radio and Television; shows you 
letters from men I trained, telling what they are 
doing and earning. Find out what Radio offers YOU! 
MAIL THE COUPON in an envelope, or paste on a 















postcard NOW! 
J. E. SMITH, Pres., National Radio Institute 
Dept. 7KP3 
Washington, 
DB. Cc. 


RICH REWARDS 
IN RADIO 


This Goupon is Good for... 
One FREE Copy of My Book 


J. E. SMITH, President, Dept. 7KP3 
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National Radio Institute, Washington, D. C. z 

Dear Mr. Smith: Without obligating me, send “Rich Rewards in Radio,”’ which point 7 
out the spare time and full time opportunities in Radio and explains your 50-50 method ft 
of training men at home in spare time to become Radio Experts. (Please Write Plainly.) i 
' 8 
DRI i viniscektassankanaiesnsslammssadnsasoestadainaicasdpildand eecsicabastileniemeds admin Ter e 
AA LIADGS «és dinadschavaintssnhenicbsepedsusaebeonsabasdilbesiphedtaniipamaniaiobigtapsebiapaiaiesuausedasaiiasdaaeiamasaaea . 
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WHY G-E BULBS 
GE mors Ligh lus YE 


@ General Electric is constantly improving its MAZDA lamps... giving 
the user more light for his money year after year. Within the past twelve 
months the perfection of a new high-efficiency filament has resulted in G-E 
bulbs giving more light than ever before, at no additional cost for current. 
The 60-watt MAZDA lamp of today, for example, gives 10% more light 
than the same size lamp of a year ago. These 
1937 lamps are not only brighter than ever be- 
fore but they stay brighter longer. Yet prices are 
lowest in history! This year it is more impor- 
tant than ever to look for the trade-mark 4 
on every lamp bulb you buy. Why not get a 
fresh supply of “spares” today? 

FREI 

Just drop a post card to Department 166, General 

Electric Company, Nela Park, Cleveland, Obio. 


EDISON MAZDA LAMPS 
GENERAL €3 ELECTRIC 


, 
. a new booklet about light and seeing. 





ments in this magazine. 





(Continued from page 4) 

Then with the hand throttle once set at 
the speed you want, you could lean back 
and rest your legs while the car kept 
going at that predetermined speed, re- 
gardless of grade (within reasonable 
limits). The automatic part of the con- 
trol, it seems to me, would be a simple 
mechanical problem to work out—per- 
haps a pendulum of some sort. Of course 
the driver would take over control with 
the foot accelerator for handling the car 
in traffic—G.P.F., Hartford, Conn. 


Puzzle Fans Will Wear Out 
Pencils on This One 


Your articles on photography have es- 
pecially interested me. I’m for more of 
them. To be specific, I should like to see 
an article on the reversal process, in con- 
nection with motion- 
picture film or lan- a 
tern slides. Here’s a 
little teaser for the 
math sharks. In the 
diagram, all the in- 0 B 
tersecting straight t ; ] 





lines are at right 9 ; 
angles to each other, - ? 
except the diagonal A C 


AB. Line AE is two ™ 
inches long, and di- E 
agonal AB measures 

five inches. How long is line OA? It’s 
really very simple, but—vwell, try it! 
H.S., Ames, Iowa. 


Do You Know How To Read? 
This Reader Didn’‘t 


AFTER I had read your article, “Do you 
Know How to Read,” I couldn't help be- 
coming conscious of the way my eyes 
jumped from word to word as I glanced 
at a page. However, I tried following 
the hints given at the end of your ar- 
ticle, and after a little more than a 
week, I think I’ve made a definite im- 
provement in my reading efficiency. I 
would like to see more articles like this, 
where common acts are analyzed scien- 
tifically. How about a story called “Do 
You Know How To Walk?’—P.F.R., 
New Haven, Conn 


Dish Washing Is Problem 
To This Amateur Chemist 


ONE thing that 
would make the 


. . 5T IMAGIN ITSA 
chemistry articles ?” ane 


CHEMISTRY 


more complete is this: PROBLEM! 
why not give us some % 
hints on how to re- \ ) re 


move stubborn chem- \ Ba | 
ical stains from lab- 
oratory ware after 
using the glass tubes — 
and flasks in experi- ) = K | 
ments? I’m sure it = 7 
would save all of us 

amateur chemists much time and a good 
deal of elbow grease.—J.D., University 
City, Mo. 


y 


? | 


\ 
rA- y/o err 
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Heard Music from Stones 
Half a Century Ago 


IN your story on the “Musical Magi- 
cian” mention was made of the use of 
stones for producing music. Forty-eight 
years ago, my home town was visited by 
a concert company who employed this 
same principle. A few of their instru- 
ments were of standard pattern, but 
most of the music was produced by a 
sort of double xylophone that was played 
by four persons and had tone bars made 
of stone. The heaviest of these bars 
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Ow Keaders Say 


was, if I remember correctly, about six 
inches square and thirty inches long, 
while the highest note came from a 
slab about a foot long and three inches 
square. These stone bars gave out the 
deepest, richest tones that I have ever 
heard from any similar instrument. I 
have a dim recollection that these stones 
were quarried in Ohio, and that all the 
stones from that particular quarry were 
musical when struck.—W.A.M., Elmira, 
Mm. Be: 


Transparent Mending Tape 
Saves Silk Stockings 


IN A recent issue you described a new 
desk whose legs had rubber-covered cor- 
ners designed to protect the silk stock- 
ings of women office workers. It may be 
a long time before 
such desks come into 
common use, and 
meanwhile it will in- 
terest thousands of 
stenographers to h 
know that for a dime 2 \ f 
they can buy enough Woe: oun 
transparent-cellulose a 
mending tape to cov- 
er all the splintered 
corners on an ordi- 
nary office desk. I 
hope this. suggestion will be useful to 
some of your readers, because I know 
that thousands of stockings are ruined 
each year by rough desk edges.—M.T.C., 
McMinnville, Oreg. 


YES MA'AM, | USED 
TO MANUFACTURE 
SILK STOCKINGS ! 
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His Modern Car So Quiet 
He Hears Every Noise 


HerE’s one motorist who welcomes the 
new flexible rubber strips for making 
the joints in concrete pavements, as de- 
scribed in your September issue. With 
my old hard-riding car, I never noticed 
the little bumps caused by the expansion 
of the tar joints in cement highways, but 
with my new bus, the continual bump 
bump—bump of the wheels striking the 
joints is most annoying. Probably my 
old car made the same noise, but I sup- 
pose I couldn’t hear it over the other 
squeaks and rattles that it made. The 
new car is so darn quiet that every time 
a bumblebee hits the windshield it 
sounds like an explosion. I’m hoping 
that the highway departments of the 
states in this part of the country adopt 
the new expansion joint.—F.C.P., Pat- 
erson, N. J. 


The Solution Is As Complex 
As the Puzzle Itself 


Here is my solution to the problem 
about the three men who started from 
the points of a triangle and met some- 
where inside. Assume that one side of 
the triangle extends east and west, and 
that the other point is due north. The 
two-mile-an-hour man, A, starts at the 
west point, and travels east, nine de- 
grees, fifteen minutes, and twenty two 
seconds north, 2132 feet. The three-mile- 
an-hour man, B, starts at the east cor- 
ner and travels west six degrees, nine 
minutes, and twenty-two seconds north, 
3198 feet. The third man, who travels 
four miles an hour, starts at the north 
point, C, and (Continued on page 9) 
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Learn to typewrite! It’s easy with 
this new Remington Portable and 
Free Home Typing Course. Try it for 
10 full days at our risk! 


You won’t be satisfied with untidy 
handwriting and old-fashioned writ- 
ing machines once you've inspected 
this shining new Remington Portable! It 
has all the important new features to make 
typing easy—simplifies schoolwork and les- 
sons, speeds up dad’s business reports and 
memos, makes a pleasure of mother’s let- 
ters and club duties. Prove these facts for 
yourself without risking a cent! Accept 
our offer to put a Remington in your 
home for 10 full days. Use it—test it. See 
how easy it is to learn typewriting with 
the remarkable Free Home Study Course. 
If you’re convinced, pay only 10c¢ a day! 
Otherwise, return at our expense—we pay 
all shipping costs both ways. 


Shh! 1T TYPES IN A WHISPER! 


Type without disturbing others! Late at 
night—in libraries—even in sick rooms 
and hospitals, or right next to a busy tele- 
phone. Scarcely makes a sound. And it’s 
portable . . . easily carried on trips, from 








THESE EXTRAS FREE! 

ff) Home Typing Course 

Anyone can learn to type- 

write with this easy home 

yping course. Teaches you 

the approved touch system 
used by experts. 


@ TEN DAYS TRIAL 


Could anything be fairer? Try 
it in your own home. You be 
the sole judge. If not pleased, 
the trial doesn’t cost you a 
singie cent! 





ENJOY FULL TEN 


Remington Rand Inc., 315 Fourth Ave., :23°to New York, N. Y. 
































DAYS TRIAL Htce! 


home to office, to school, or room to room. 
Beautiful cushioned Carrying Case can 
also be used as an overnight bag. No 
wonder the Remington is the world’s most 
popular portable! It’s a demon for smooth, 
fast action, with standard 4-row keyboard, 
full width carriage that takes long envel- 
opes, handset tabulator, composition keys, 
two-color ribbon shift with automatic re- 
verse, back spacer, and dozens of other 
practical features! 


Low Prices Now In Effect—Hurry! 
Everywhere prices are going up. Here’s 
your chance to get a brand new, latest 
model Remington Noiseless Portable for 
only 10c a day! The same daily dime 
you'll never miss (that perhaps you now 
spend on trifles) will bring you this use- 
ful, valuable machine and Free Home 
Typing Course that you and your whole 
family have always wanted. Remember, 
these are not obsolete models or “rebuilts” 
. every one right from the factory. 


PUT THE COUPON IN THE MAIL TODAY! 


Don't send any money! Simply get the 
facts. Read about our 10 Day Trial Offer, 
Free Home Typing Course and Special 10« 
A Day Plan. Mail the coupon below with- 
out any obligation. 


Dept. 








REMINGT 
315 Fourt on mans 














D INC., Dept. 153-10 


h Ave., New York, N.Y 
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SWEET, MELLOW 
SMOKING PIPE ~ 


tEAG 


“505 


FREE 


t. Ol-Skin, Silk 

Tobaceo Pouch 
2. Smoking Tobacco , 
3. Pipe Cleaners " 







POST 
PAID 








IN 6, 000 THEATRES 











No. 86 Cholce ot 
Ego Popular 
Shape Shapes 





No. 27—Sadeie Bit 








TIMELY  value-treat for pipe 
LX smokers: The rich, mellow-smoking 
“WESTMINSTER 250 De Luxe’— 
carved of top quality, imported Algerian 
BRIAR—$2.50 quality, sent you for 
only 50c! These pipes have been put 
aside by factory inspectors for minute 
imperfections (invisible to the naked 
eye) which WE GUARANTEE ON A 
MONEY BACK BASIS, do not affect 
their marvelous smoking qualities! With 
each “WESTMINSTER 250" we in- 
clude absolutely free a 50c Oilskin Silk 
Tobacco pouch! A 20c Trial Size of our 
BRITISH PIPE MIXTURE, Blend 
No. 17 and 2 packages of Pipe Cleaners! 

Order shape desired by number, 

giving second choice shape, loo. 


OUR GUARANTEE 


If the pipe itself does not give you at least $2.50 
smoking pleasure, werefund full purchase price. 
Note: We reserve the right to refund your money 
if no more of these pipes ares available when your 
order reaches us. Only one Special toa customer. 


SEND NO MONEY 


Send n money unless you wish. Pay 50¢ upon 
arrival "oie few cents ( ©. D. fee or send 50¢ 
coin, stamps, check or money-order) and save this 


fee. Uf a one dollar bill is more convenient to 
send wewill include for the extra 50c, a 1/4 Ib. 
of our British Pipe Mixture, No. 88. Packed in 
moisture-proof metal canister (Reg. $1.00). 








191-DG FOURTH AVENUE 
Dept. 140, NEW YORK, N. Y. 
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AMERICA’S TOP- 
RANKING SHORT 


Produced in Cinecolor by 
Carlisle & Fairbanks with the 
co-operation of the editors of 
Popular Science Monthly. 


Ci Garamount CPicture 
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(Continued from page 7) 
travels south, seven degrees, sixteen 
minutes, and 14.8 seconds west, 4264 
feet. The meeting point is 343 feet north 
of the base line of the triangle.—G.P.F., 
Portland, Oreg. 


Our Articles Too Brief 
For This Indian Reader 


IT GAVE me a good deal of inspiration 
and encouragement to see a recent letter 
from another reader, asking for articles 
on mineralogy. I second the motion, and 
would like to ask for 
a bit more. I would 





suggest that you pub- :- F INTERESTING 
lish advanced articles i wa Aan - / 
on economic geology (// a ) PHUTT: 
and human geogra- \ A a 
phy. Incidentally, I Z he fie 
am sorry to see that alt re, . 
over the past six ING 
years, since I have \\ Ww 
been reading Popular ra) 

Science, your most us 


interesting articles 

usually are miserably short. I think it 
would give immense pleasure to the bulk 
of your readers if you were to increase 
the length of your leading articles. What 
do you other readers think?—S.A.R., 
Peshawar City, India. 


Here’s Another Good Steer 
On the Steering Question 


THERE'S just one thought I’d like to 
add to Gus’s talk about steering in the 
last issue. Of course, the veteran me- 
chanic was right when he said that a 
modern, high-speed car needs a greater 
gear reduction in the steering apparatus 
than the old-time autos, but I am in- 
clined to agree with his customer, Tim 
Grogan. Why don’t the automobile com- 
panies offer a choice of two steering 
ratios—a moderate ratio for people like 
Tim Grogan and myself, who don’t like 
to wind the wheel like a coffee grinder, 
and an extremely free-turning steering 
wheel for the ladies? There shouldn’t be 
anything impractical about offering this 
choice—it could be done simply by 
changing the effective length of the 
lever that turns the wheels.—L.A.P., 
Utica, N.. X. 


Gas-Driven Tractor Model 
Would Be Lots of Fun 


You have covered almost every branch 
of model making in the past, but there is 
one project that I have not yet seen any- 
where. Perhaps the idea is entirely new. 
If so, I want to pass 


it on to whoever has 
DAGGUNIT, NOW 


the skill to design J HAFTA MOwW THE 
the kind of model I = LAWN! 


am after, and hope 
the plans will find 
their way into your 
magazine. I have in 
mind a miniature 
tractor of the end- 
less-tread type, driv- 
en by one of the little 
gasoline engines sold 
for use with model airplanes. These 
midget motors develop quite a respect- 
able amount of power, and if geared 
down sufficiently they would drive the 
tractor at a realistic speed, and with 
power enough to pull the builder all over 
his back yard. For the endless treads of 
the tractor, it should be possible to use 
old automobile timing chains of the “si- 
lent” type; they would look realistic and 
could be obtained cheaply.—I.H.S., Bos- 
ton, Mass 
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INVENTORS 


SEND FOR THIS FREE 800K 
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STEP NO. I 


and send it to us with fee for pre 
liminary search through patents in 
the United States Patent Office. 


Our trained searchers 


pertinent U. S. Patents 





STEP NO. 3 
Our complete report of search and 
opinion on patentability mailed to 





If you decide to make 


papers will be prepared for pre 
entation of your invention to U. 


ention POPULAR SCIENCE 










KNOW HOW TO START... KNOW 
EACH STEP TO TAKE 


Before Going Too Far With YourInvention 


The Free Book shown here was prepared for inventors, to 
show them exactly what steps they must take to secure a 
PATENT. If you have an invention, you should send for 
this book AT ONCE. It will tell you exactly how an ap- 
plication for a Patent is made, what information you must 

) furnish your attorney, and what steps he must take in 
order to protect your interests. Remember, inventing an 
article is one thing—securing the exclusive right to manufac- 
ture it, use it, or sell it is another. Without a U. S. Patent, 
you cannot expect to reap the profits that your invention 
may make possible. Send at once for this book. After you 
get that, you'll know exactly what to do to protect yourself. 


IMMEDIATE SEARCH NECESSARY 
A Search at the U. S. Patent Office will disclose one of three 
things: That you have hit upon an entirely original invention 
that you have suggested patentable improvements upon an exist- 
ing invention—or that your invention has been anticipated 
throughout, and you should drop it. You should have this infor- 
mation at once. Our FREE BOOK tells everything you need 
to know about patents. We will mail this book upon receipt of 
your letter requesting search—or if you want to read it before 
having search made, simply fill out the coupon below. 


WHAT A PATENT DOES FOR YOU 

Every year thousands of Patents are granted. Very few, however, 
represent the discovery of entirely new principles. Most of them 
provide new methods of doing some everyday thing in a better 
way—changes for greater efficiency, usefulness, adaptability, or 
beauty in some previously Patented thing. These IMPROVE- 
MENTS are Patentable if new, and actually represent new in- 
ventions. These improvement Patents offer large chances for 
profit if commercially useful. The business world wants im- 
proved products and services. 


WE SERVE YOU QUICKLY AND SECRETLY 
We have secured patents for inventors located in every state in the Unio 

Our organization is a large and efficient one. Our practice is confined en 
tirely to Patents, Trade-Marks, and Copyrights. We have had years of 
experience in Patent Matters. When you place your invention in out 
hands, we are in position to proceed at once to secure protection for you. 
Our fees are reasonable, and, if you desire, we can arrange convenient 
terms of payment. 


FREE BOOK TELLS HOW! 


How the Patent Laws protect you; why it is important to avoid loss 
f time in getting your application filed; and many other important 
points. You may have much to gain and nothing to lose by sending 
for this book TODAY. 


FREE RECORD TELLS HOW 


Our FREE Record of Invention Form enables you to make in convenient 
form a sketch of your invention and have it witnessed in a manner 
value to you should the occasion for evidence arise. 


MAIL THIS COUPON NOW 


CLARENCE A.0'BRIEN 
& HYMAN BERMAN 





‘ 88-P Adams Building a 
, , ° . 

5 Washington, D. C. ' 
F REGISTERED PATENT ATTORNEYS : 
: BEFORE U. S. PATENT OFFICE ‘ 
- Please send me at once your Big Free 48-Page Bool ; 
" “Patent Guide for the Inventor” and “Record of Invention” g 
g form. This request does not obligate me. 4 
: ry 
i ARR MIG coocissstabatinlaisnadinssmdcigistelaiatbantbashentiieeriea dae ' 
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§ ADDRESS.. i 
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4 Important: Write or print name plainly. ' 
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SUCCESS 
Can Be YOURS 
—Learn DIESEL 


at Jourden Schools 
in PHILADELPHIA 
PITTSBURGH 
BALTIMORE 
or CINCINNATI 


Make Diesel your 
stepping stone to 
Security, Good Pay 
and Independence. 
The Jourden 
Method of Diesel 
study is interesting and fasci- 
nating for mechanically minded 
men. It helps bring success with- 
In your grasp. 

Study at home in your spare 
in one of our many residence 

Jourden Schools are located in Amer- 
ica’s great industrial 
centers . where 
trained me ? mi ike 
BIG MONEY. 
Many stude nts 
earn as they learn. 


WRITE TODAY— 
Get free copy of 
our illustrated 
booklet “Why 
Diesel Means 
Dollars to You.” 





time, or 
schools 







JOURDEN DIESEL SCHOOLS 
23356 North Broad Street 
Philadelphia, Pa 

Please send me 
many opportuniti 


your free booklet telling about the 
sin Diesel today 


Viame 














Address 
rs 





a Queer Way 
to Leain Music: 


l E. your own music teacher. 


/ 


Just a simple, home- 
lakes only a few minutes——averages only 

No “grind” or hard work. 
simple as A-B-« 
surprised at your own rapid progress 
ote Learn to play 
right at home in 


easy, 
method 
a tew cents 


study 
a day Every step 


You'll be 


From the start you 


clear as crystal throughout 


are learning real tunes by “jazz” or 


classical selections 





your spare time 


Free Book and 

Demonstration Lesson 
Don’t be a wallflower 
Booklet und bree Demo 
Lesson These explain our wonder 
ful hone tudy method fully and 
w you how easily and quickly you 
ean learn to at little 
Write NOW Mention your favorite 


iment 


Pick Your Course 
Piano Guitar 
Violin Saxophone 
Mandolin 

Ukulele 

Harp 

Clarinet 

‘Cello 


rgan 
Cornet 
Trombone 
Piccolo 


Send for Free 

istration 

Hawaiian Steel 
uita 


Trumpet 
Piano Accordion 
Italian and German 
Accordion 
Voice and Speech 
Culture 
Harmony and 
omposition 
Drums and Traps 
Banjo Plectrum, 5- 
String or Tenor 


play xpense 
Instruments supplied 


cash or credit 
U. S. SCHOOL OF MUSIC, 
810 Brunswick Bidg., New York City 


vhen needed 











INTHLY when an erin 1d ti nent 





More $5 Prize Winners 


Two prize winning letters 
in POPULAR SCIENCE MONTHLY’S 
new Secrets of Success contest—‘What 
Home Study Has Meant to Me”—are 
printed below. Read these stories care- 
fully because your own career may be 
just as interesting and inspiring to other 
readers. If you think so, put it down on 
paper and send it in. We will pay $5 for 


every letter we publish. 
CONTEST RULES 
Only letters from bonafide home 


study school students will be considered 
and these must contain the name of the 
school and the name of the company, or 
companies, for whom you have worked 
since graduation. (Names, however, 
will be deleted from the letters when 
published.) We also want to know the 
kind of course you took and the type 
of position you have held. Your own 
identity will be kept anonymous, if 
desired. 

We are interested in facts, not lit- 
erary ability, but please write clearly, 
completely, and keep your letters with- 
in 750 words. We are not looking for 
“get-rich-quick” stories or freak ad- 
ventures, and authors must be prepared 
to substantiate the truth of the state- 
ments. Manuscripts submitted and 
printed become the property of this 
magazine, and we are not responsible 
for the return of rejected stories unless 
sufficient postage is provided for this 
purpose. Address your contribution to 
Success Story, 353 Fourth Avenue, New 
York, N. Y. 


SCHOLARSHIP 
STUDENT INCREASES 
HIS EARNING POWER 
WITH HOME STUDY 


I WAS a scholarship pupil at one of 
the leading engineering colleges in this 
country and had completed my first 
year in Chemical Engineering when 
sickness and lack of funds forced me to 
end my college work and seek a means 
of livelihood. 

Despairing over the break in my ed- 
ucation, I met a representative of the 

School who showed me the sub- 
ject matter of the courses offered in 
analytical and industrial chemistry. I 
was so impressed with their thorough- 
ness that I enrolled and paid for my 
course on the installment plan. 

I drove a grocery truck in the day 
time and studied my chemistry lessons 
at night. When I reached qualitative 
and quantitative analysis I built my own 
little laboratory from equipment pur- 





s in this n 
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| A profession offering un- 













limited opportunities. Most 
modern and complete 
course embracing every 
branch from Plate to Por- 
celain Work, which pre- 
pares you to work for 
Dentists or start your own 
business. Individual in- 
struction—practical train- 
a in day or night school. 
No books—no classes. Cat- 
alog upon request. 


McCARRIE SCHOOL OF MECHANICAL DENTISTRY 
_207 N. Broad S' Pa. 









































Government Jobs 


Positions Clerk Carriers, Rural Carriers, Railway Postal 
Clerk Postmasters, File Clerk and many other 

Splendid salaries, easy work vacation wi thf pay. Com 
mon school education sufticien Examinations often. 
Estab lis hed 1896. Send for our Civil Service Catalog 


Columbian Correspondence College 


CA 


Washington, D. C. 


\RTON YOUR WAY 
Orr SUCCESS! 


& 
«<J/DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home that you can 85 
SELL! Course has 26 lessons and 600 illustrations. 

Send name and address for free detat 


_RAYE BURNS SCHOOL, Dept. 20, Box 2194. CLEVELAND, OHIO 


AVIATION CAREER 


















OFFERS YOU GREAT FUTURE! 


Demand for trained airc raftsmen in Southern California 


oe is increasing and already exceeds supply. Curtiss 
? right Technical Institute, Aviation’s foremost and 

~ oldest school, is located in heart of this activity and 
——=) ) specializes in Sheet Metal, Master Mechanics and Aero 


Engineering.( No flying involved.) Graduates are obtain- 
ing immediate employment. Write for details NOW! 
Curtiss-Wright Technical Institute, Glendale, (Los 
Angeles) California, Department P. S.-10. 








RADIO 


broadcasting, aviation and tine 
radio telegraphy and telephony, 
way accounting 
nine months’ 
radio work. 
Catalog free. 


Dodge’ s Institute, Nye St., Valparaiso, Indiana 


AIR CONDITIONING 


ee AND REFRIGERATION 


TRIAL LESSON 


— ed men nee je Goo 
earn easily AT HOME in 

= FREE TRIAL LESSON 
CHICAGO TECHNICAL COLLEGE 

N330TechBidg., 118E.26thSt., Chicago, Il. 


onthe) Oe 


radio, servicing, marine 
Morse telegraphy and rail- 
taught thoroughly. Engineering course of 
duration equivalent to three years of college 
School established 1874. All expenses low. 













Opportunities 


pay 
Dp Sf .. time rite today 


can go au nd 





j rafting 
sotttoity or He for FREE Blue Book 


SPEAK ANY MODERN LANGUAGE 
(| IN 3 MONTHS BY LINGUAPHONE 
UNIQUE METHOD BRINGS VOICES 
OF NATIVE MASTERS INTO YOUR 
OWN HOME..SEND FOR FREE BOOK 


LINGUAPHONE INSTITUTE 


31 Rockefel/ler Center - New York 
POPULAR SCIENCE MONTHLY 
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Secrets of Success 


chased from a defunct chemical com- 
pany. In three years I had completed 
the analytical part of my studies and 
entered the organic section of my 
course. 

Upon completing my work this far I 
applied for a job with the 
Company as chemist. In a few weeks I 
was employed as an analytical chemist 
at a salary of $140.00 a month with a 
paid vacation. Here I found many 
working who had attended college with 
me and their jobs were not as good as 
mine. 

The atmosphere of the oil refinery 
was not conducive to the best health, 
however, and I again turned to study. 
The years had taught me that the suc- 
cessful man must know some law. 

So this time I enrolled with the 
- University for a course 
in law. I used all my spare time on 
the course while I worked in the day, 
and in three years I was prepared to 
take the state bar examination. After 
taking a review at a local law school I 
applied for permission to-take these ex- 
aminations. They lasted a solid week 
and I passed with a nice average and 
in due time was given a certificate to 
practice law. Many who had attended 
law schools failed to pass, not because 
they lack facilities for teaching, but 
because many college men think educa- 
tion can be put into your head without 
study. 

Upon receiving my law license I left 
the refinery and became an associate 
member of a large law firm at a very 
small salary. That was five years ago 
and now I have built up a creditable 
real estate and law business. Recently 
my law and chemical training has 
opened up an opportunity in another 
state I would not have had otherwise. 

My chemical training has not been 
wasted because it taught me much 
about food chemistry and this knowl- 
edge enabled me to regain my health 
fully. 

I cannot praise these courses too 
highly. To anyone who means busi- 
ness they are the difference between 
success and failure. True, you must get 
down and study, but life is like that; the 
one who risks most gains most. With- 
out my training I suppose I would still 
be a clerk in a grocery story. 

C. F. W., Lake Placid, Fla. 


PUERTO RICAN'S 
SUCCESS STORY 


MY DREAMS were to be a Civil Engi- 
neer some time. But in 1918 after com- 
pleting my first year of high school, on 
account of the poor condition of my 
family I had to abandon school and get 
work to help sustain my brothers and 
sisters. I obtained work for $1.00 a 
day as helper for the mechanics and 
operators of the sugar evaporators in 
the sugar mill of the —————— in Caro- 
lina, P. R. After two years of work in 
this mill I had the opportunity of at- 
tending a summer course in the Univer- 
sity of Puerto Rico to become, on its 
completion, a rural teacher. 
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Where 
“gviation’s leaders 
become the teachers” 





















The ent 
direct supervision of an Executive Board composed of world 


ire training system of this institution is under the 


known aircraft builders. 


The increasing need for thoroughly trained men in their 
plants, and in other plants, has resulted in a 4 POINT PRO- 


GRAM — unique in the annals of aviation history. 


{- Four new buildings for training 3. nstruction is in standard and 
special metal-craft production 
methods. The same procedures 
and equipment as used in the 
most modern aircraft plants are 


used at Aero I.T.I. 


purposes, on a 5 acre campus 
—in reality a modern, practical 
aircraft plant. First classes 
started this September. 


Ze The buildings, their equipment 


is te anne sail : Gen Those eligible for enrollment 
an e training system ar 


must be over 18 years old, able 
to furnish character references, 
have natural mechanical abil- 
ity, and willing to apply their 
efforts to their studies. 


laid out by America’s foremost 
builders of airplanes—to train 
men to be of the greatest value 
in this industry. 


No matter where you may live there is a 


-— Kage 


— << 
¢ Executive Board 


* 
ROBERT E. GROSS 
President,LockheedAircraft 
Corporation 


ee. 
JOHN K. NORTHROP 
President, The Northrop 
Corporation 


me 
Cc. A. VAN DUSEN 
Vice-President, The Con- 
solidated Aircraft Corp. 








plan whereby you may start this training 
if you the Institute's 
qualifying requirements. 


now, can meet 
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—S 5247 West San Fernando Rd. 
Los Angeles, Calif. 
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These men directly supervise ee a 
the training system, the = air a ba 
Institute's management and las we a 
S ee we) 
* Smo 


its policies. 
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TPP Pe Te Te eee ee 
AERO INDUSTRIES TECHNICAL INSTITUTE, INC. 
5247 West San Fernando Road, Los Angeles, Calif. 
Please send details on Aero |.T.1. training and its cost. | can measure up to the 
qualifications named above. 
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EARN MORE 

















Earn better pay ! Get out of over- 
alls! Learn PRACTICAL .| 
DRAFTING. If you're a =>) 
Shop Worker, DRAFTING 
will put you in line for §.* 
quick promotion. As a { 

mechanic, DRAFTING 
means increased earne { 
ings, more pay raises. 
DRAFTING leads in 
all industries. Jobs open 
NOW! Aviation, Machin- 
ery, Automobiles, Build- 
ing must have draftsmen. 


LearnPractical! 


RAFTING At Home From 
an ENGINEER 
I'll train you on practical work by a method successful 
with thousands since 1900—and furnish you all tools; 
also Drawing Table. No high school or previous expe- 
rience required. You must be entirely satisfied with my 


personal training until competent and assisted to a 
position or money back. 


START NOW? 


Write today for free book on ‘‘Draftsmanship.” You 
must give your age. No obligations. Mail coupon below! 


rAd 4M -i-T-) 4 





' ENGINEER DOBE, Div.3397, Libertyville, Ill. « 
8 Send me your free book, ‘‘Succe ful Draftsma -- 
: ship’’ and explain how you will a I t is 
g good position as a draftsman. bd 
® x + 
s Name Ag ’ 
: : 
s Address s 
Ld . 
® Post Office State . 


ELECTRICITY 


BY IMPROVED METHOD 





| 
| 
| 
| 





NOT AN ORDINARY 


HOME-STUDY COURSE TO CALIFORNIA 


I ‘ 


\ TW” TRANSPORTATION 


‘\ NATIONAL 
FREE SCHOOLS 


NATIONAL SCHOOLS, Dept. 10-PSE, 
4000 So. Figueroa St., Los Angeles 






TAT 





MAKE MON > 4 


1D ARN money working at home 
‘ photos and miniatures in oil. Learn ‘ 
in few weeks. Work done by 
indemand. No previous experience needed 
mey full or spare time this easy way 
booklet, ‘Make Money at Home” 





or instudio coloring 
Koehne Method 
this method is beautiful and 

Many make 
Send for free 
and requirements, 
NATIONAL ART SCHOOL, Inc 


3601 Michigan Avenue Dept. 1367 Chicago, Illinois 


Learn Public 
Speaking 


At home—in 






pare time— Many overcome 
“stage-fright,”’ gain self-confidence and in- 
crease their earning power, through ability 
to sway others by effective speech 
Write tor free booklet, How to Work 
Wonders WithWordsand requirements 
North American Institute, Dept. 1367 
3601 Michigan Avenue, Chicago, ti. 
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Secrets of Success 


Therefore by the year 1921 I found 
myself teaching in the countries of the 
Municipality of Carolina, P. R. with a 
salary of $67.00 monthly and paid by 
the Department of Education of Puerto 
Rico. 

In 1924 I got married and my desires 
to be a Civil Engineer were greatest 
for I wished to have a good comfortable 
home for my wife and family. So in 
Dec. 1924 I enrolled in the Civil Eng. 
Course offered for HOME STUDY by 
the ——— i 

I studied hard for three years, but 
the results of my work were soon to be 
seen. In October 1927 I finished my 
course and obtained my license to work 
as Civil Engineer in the Island of Puer- 
to Rico. In the same month of my grad- 
uation (if it can be termed such) I got 
work as Asst. Engineer for field work 
in the Civil Eng. Dept. of the —— - 
Company in Loiza, P. R. My salary was 
$100.00 a month. Here I worked for 
two whole years. 

During the years 1930 and 1931 (de- 
pression days) I engaged in private 
practice occupying myself in the prepa- 
ration of the General Plan of the Town 
of Carolina, P. R., for the Municipal 
Government of Carolina; Planning of a 
Drainage Project for Central Jaunita 
in Bayamon, Puerto Rico; and the prep- 
aration of plans for the construction of 
various frame and reinforced concrete 
structures for different owners. 

In the year 1932 I got employment in 
the Department of Interior of Puerto 





Rico as Asst. Party Engineer in the 
Division of Municipal Roads, with a 
monthly salary of $100. The duties of 


this party were the preparation of the 
preliminary surveys for future con- 
struction of roads. I was on this job 
until 1933 when I was named Asst. 
Construction Engineer in charge of the 


inspection of the construction of Pa- 
lomas Road in Comerio, Puerto Rico. 
So I remained until the year 1936, date 


on which I was promoted to Construc- 
tion Engineer with a salary of $183.33 
monthly. From that time on I have had 
under my supervision the following 
road construction projects: Los Cocos 
Road in Toa Alta, Puerto Rico; Achiote 
Road in Naranjito, P. R., and Valencia- 
no Road in Juncos, P. R., in which I am 
actually engaged. 

As can be seen clearly, my progress 
from a helper in a Sugar Factory to 
Construction Engineer in the Govt. of 
Puerto Rico is due entirely to the HOME 
STUDY course I completed in the 

School. This has enabled me 
to possess my home, a car, and an 18 
acre farm near the town of Carolina, 
and best of all, to occupy a dignified 
place in social life. 

It is with all my heart that I en- 
courage all fellows unable to attend 
college or university to enroll in a course 
with a reputable HOME STUDY school 
which will lead them to their desired 
vocation. I have seen some of my 
friends taking my advice and today they 
are happy. 

i. Be Me Puerto 


Carolina, Rico. 


AIR CONDITIONING AND 
ELECTRIC REFRIGERATION 
INDUSTRY NEEDS TRAINED MEN 


34-Year-Old Organization Now 
Receiving Applications 


of men to prepare for positions in Air Condi- 
tioning and Electric Refrigeration. Installation, 
Service, Maintenance and Sales positions. No 
experience needed—we train you under actual 
working conditions in our own 
laboratories. Free employment service 


hook 


STEP UP TO SUCCESS— 
just off the Write PSM-1037 
aeanaan at aun KE Eo 


of ENGINEERIN(S 


§cHaL 34 WM. Broadway, Milwaukee, Wis 





air conditioned 
Get free 


press. 














AVIATION Wants More 
= We 


TRAINED MEN 


Aviation offers a fascinating caree Tr rand rich financial rewards to 

the well trained Pilots and Mechanics of th is Lincoln School. 
is Government Approved Schoo viation can place more 

Lincoln Trained Men in good paying po sitions a8 soon as 
qualified. 

Flight Training prepares you for any grade of pilot’s 
license including Transpor 

Mechanic Training prepares you for Gov 
Mechanic's 





ernment P™ 


interested 
nformation, 


| invites inquirie ree hang 


Write for comp 


LINCOLN AIRPLANE & FLYING SCHOOL | 
212-H Aircraft Bidg. Lincoln, Nebr. 








[RE A PASSENGER 
At INSPECTOR 


Your Opportunity—Get the Facts NOW 


Good Positions are ready for active men—19 to 
50—trained as Railwayand Bus Passenger Trafic 






Inspectors. Simple, home-study course qualifie 
you quic *kly and upon completion we place you at 
up to $135 per month, plu exper ses to start or 
re fund tury mn Advance v with experience. Write 


or Fre 


STANDARD | BUSINESS TRAN pk Aad ag 


You can be an » EXPERT 
PHOTOGRAPHER 





Fascinating hobby, or profitable career 
Big mone iking opportunitic 
Growir f ] We * you individ 
ual traini Commercial, News. Por- 
trait. "Advertising or 


A ayy? Picture 
shee ng I’ At endane 
—_ udy course ith year 
Fre se be 
New Vert Institute of Photography 
10 West 33 St., ‘Dept. 5), pincnrhatesatatind 


now 10 
SUCCEED 





PHOTOGRAPHY 





NEERING fic 























IS. Degree course in engineering: Electrical, 
( 1, Chemical Mechani Mech. Drafting, 
Radio and Tel levision, or <A nautical. Intense 
tical, thors h pr i No ¢ for prepara- 
\ * re vie ' irn b 1 if ce 1. Low tuition, 
r ch, June, Sept., Dec. Catalog. 
343. e. “Weshiacten Bivd., Fort Wayne, Ind. 
ole: ‘ ‘ . 


Ww to greatly 


ease pr a tart your 
bu 38, or secure a 
b in a big poultry 


ant. I train you at home in par f ti me quickly. Show you 
very latest meth ds. Give you facts worth n oney to yourself or 
employer. My he ene-studs course U bs tho jusands page 
hook, ‘‘How to Raise Poultry for Profit’’ comes to you ‘TREE 


Write today 
Institute, 


HARRY M. LAMON, Pres., National Poultry 


Dept. 202-B, Adams Center, N. Y. 
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Pim s(tb eel 


Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary, 
New easy method. Nothing else like it. Send at once for 
free booklet—**Win Success in Advertising,” and require- 
ments. No obligation. Page-Davis School of Advertising 
3601 Michigan Ave., Dept. 1367, Chicago, U. S. A. 


~STATE COLLEGE 


B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
Civil, Electrical, Mechanical, Chemi- 
cal, Radio, Aeronautical Engineering; 
Business Administration and Accounting. Equivalent in 
technical hours to 4-year course. Those who lack high 
school may make up work. Low tuition. Low living 
costs. Located in picturesque hill and lake region. Stu- 
dents from every state and many foreign countries. 54th 
year. Enter Sept., Jan., March and June. Write for Cata- 
log. 5107 College Ave., Angola, Ind. 
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Device Ends Flutter 
of Airplane Wings 


DESTRUCTIVE vibrations set up in the 
structure of an airplane during power 
dives are eliminated by a newly patent- 
ed antiflutter device. The mechanism 
consists of a flexible arm pivoted by 
means of a special mounting bracket 
near the end of a wing tip or other sur- 
face where vibration occurs. The far 





end of this springy arm carries washer- 
like rings that act as a counterweight, 
while the inner end is provided with a 
locking device. Sudden upward or 
downward pressure on the wing tip 
causes the lock to hold the inner end of 
the arm rigid. The outer end, however, 
remains free, and vibrations set up in 
the wing structure are neutralized by 
exactly opposite movements of the 
weight. Thus dangerous vibrations, 
known to the aviator as flutter, which 
are likely to shake a plane to bits dur- 
ing test flights, are counteracted and 
eliminated before they can do any 
damage. 


Odd Star Speedometer 
Clocks Meteors 


A SPEEDOMETER for meteors. that 
measures the velocity of shooting stars 
has been developed at the Harvard Ob- 
servatory in Massachusetts. The in- 
strument consists of a special camera 
carrying a set of fan blades in front of 
the lens, arranged so they interrupt the 
picture twenty times each second. 
When a meteor flashes in front of the 
camera, its trail is cut twenty times 
for each second that it is in the field of 
view, making the photographic image 
a set of segments. When these seg- 
ments are measured, it is possible to 
compute the speed at which the meteor 
was traveling. 


Chemists Find Secret 
of Ancient Spring 


MODERN chemical analysis applied to 
the ancient fountain of Peirene at Cor- 
inth, Greece, reveals why the ancient 
Greeks prized this famous spring. His- 
toric records show that the ancients 
believed the water would improve the 
quality of bronze objects immersed in 
it, and a recent analysis of the spring 





shows they had good reason for think- 
ing so. The water contains unusually 
high percentages of potassium, chlor- 
ide, and silica, and, when it evaporates 
from a surface, leaves a residue that 
has the property of absorbing moisture, 
just as table salt and sugar absorb 
water in damp weather. Bronze on 
which this chemical layer had been 
allowed to form corrodes more easily 
than usual, and rapidly acquires the 
pleasing green color that enhances the 
beauty of bronze statuary. The chemi- 
cal analysis was made in a new, com- 
pletely equipped laboratory that has 
been set up in ancient Greek ruins to 
aid the archzologists who are working 
there. 
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Succes 


while you are young 
enough to enjoy it 


‘6-7 ’M meeting Armstrong this 
afternoon at Ingleside—last 
chance for a little golf before we 

sail for Europe on the fifteenth .. .” 

Pretty soft for Bob Carrington, 
you say—a lovely country home, 
golf on a week-day when the other 
boys are slaving at the office—a 
six weeks’ trip to Europe with the 
family—and all this wonderful 
success while he is still young 
enough to enjoy it! 

But why look with envy upon 
success well earned—es pecially 
when it 15 within your power to 
attain that same success? 

“If young men in business only 
realized how immensely valuable 
are those early years, and how 
vital it 1s to get away to a flying 
start, they would make it an in- 
flexible rule to devote several 
evenings every week to home- 
study business training.” 

One of America’s foremost 
business men—an active director 
in several big corporations— 
made that statement recently; 
and if you have the slightest 
doubt of its truth, you need only 
check it by the actual records of 
LaSalle-trained men, many of 
whom, though still in their 
thirties, are commanding enviable 
salaries. 


Send for Free Book 
“TenYears’ Promotion in One’”’ 


*7’m determined to succeed,” you 
say—and we do not deny that 





0 Business Management 
0 Higher Accountancy 

0 Traffic Management 

0) Modern Salesmanship 
0) Railway Station Mgm’t 
(CJ Law: Degree of LL. B. 
0 Commercial Law 


spondence 
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C) Industrial Management 
0) Modern Foremanship 

OJ Personnel Management 
() Modern Business Corre- 


0 Expert Bookkeeping 
D C. P. A. Coaching 
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hard work and learning through 
day-to-day experience will even- 
tually win you some measure of 
success. If success is sweet, how- 
ever, is it not doubly sweet if it 
comes to you while you are still 
young enough to enjoy it? 

And is it not a needless and 
tragic waste of years to continue 
at outgrown tasks, simply because 
you will not spare yourself the 
time to master those bigger jobs 
that command the real rewards of 
business? 

Ten Years’ Promotion in One is 
a booklet that shows you how 
you can save years that might 
otherwise be wasted. Sending for 
it has marked the turning point 
in the lives of thousands of men 
—and the coupon will bring it to 
you FREE. 

With this book we will send 
you, without cost or obligation, 
complete particulars of the train- 
ing that appeals to you, together 
with details of our easy-payment 
plan. 

Will you wait till the golden years of 
your life are fast slipping away—or will 
you set your path toward success while 
you are still young enough to enjoy it? 

Prove that you mean what you say 
when you say that you want to get ahead 
—by what you do with this coupon NOW. 


LA SALLE 


EXTENSION 


ADULT 


BUSINESS TRAINING 


Dept. 1083-R 
Please send me, free of all cost or obligation, a copy of 

“Ten Years’ Promotion in One,” and the facts about your 

training in the business field I have checked below: 


Chicago, IIl. 


0 Railway Accounting 

C1) Business English 

Cj Office Management 

L) Effective Speaking 

0 Stenotypy-Stenography 

0 Credit and Collection 
Correspondence 


when answering advertisements in this magazine. 



















DIESEL POWER 


A Coming American Industry 


The internal-com- 

bustion engine | 
represents man’s 
supreme triumph | 
of machine power. 
Diesel engineers 
are in great de- 
mand. Many are 
acquiring neces- 











sary err? 
through spare-time study of this modern I. C. 
Course on Diesel engines. Free booklet! 


ELECTRICAL ENGINEERING | 


—A Great Industry with a 


Great Future 


The new I. C. S. Course in Elec- 
trical Engineering covers this 
fascinating field thoroughly. If 
you are just starting or are on 
the way to a real paying posi- 
tion in this industry, this course brings the 
knowledge necessary for advancement. 


MECHANICAL ENGINEERING 


—A Field with a Future 


This I. C. S. Course has meant 
advancement to hundreds of 
ambitious mechanics, drafts- 
men, blacksmiths, foundrymen, 
patternmakers, apprentices, 
and mechanical engineers. You, 
too, will find that enrolling for 
an I. C. S. Course is an invest- 
ment in a Bigger Future. Use 
the coupon! 


AUTOMOBILE EXPERTS 


are always in demand 


The rapid progress in manufac- 


ture and service of the modern he 


automobile brings new oppor- * > 
tunities to thousands of ambi- V ~ 








tious and forward-looking men. 
There's always a demand for 
trained men. The new I. C.5S 
Automobile Course will make 
you a trained man! The time 
to act is now. Use the coupon. 





INTERNATIONAL CORRESPONDENCE SCHOOLS 





Box 7619-J, Scranton, Penna. 


Without obligation, send me full informa- 
tion on the subject checked below: 
Diesel Power ] Automobile Course 
] Electrical Engineering 
} Mechanical Engineering 
C) Architecture Drafting Accounting 
| |Conerete Construction Salesmanship 
Reading Shop Blueprints | Advertising 
|) Civil Engineering |) Show Card Lettering 
Gas Engine Operating L | Civil Service 
Radio L) High School Subjects 
|) Refrigeration JAir Conditioning 
LjChemistry Aviation Engines 


Name____ Age 
Address 











Accounting 


...a well paid position 
in which you are 


Not Old at 40 


Only astep up from clerk to Bookkeeper—from 
bookkeeper to Accountant. who at 40 is jus st 
coming into his prime— with 15 to 25 years 
realearning power ahead. Our course based on 
undard texts used by many Colleges and 
Universities. Prepares for Businessand C. P \. 
@ REI me boo let explains WHILY the Account 
intis w I i } teady w kh is in line for pr 
thotior nd, best of all be he is NOT old at 10. 
W € TODAY. No obligati« 
American School, Dept. PA- 746, Drexel at 58th, Chicago 
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New Tools and Materials for 


HOME BUILDING 
ND REPAIRS 








Any home mechanic can install this new stripping 


Is Tarnishproof 


CUT to fit, weather-stripping 
now available for use on win- 
dows is made of a new metal 
alloy that will not corrode, ox- 
idize, or turn black after ex- 
posure to the elements. Be- 
cause it is thin and flexible, the 
metal weather-stripping is 
said to provide positive con- 
tact between the window and 
its frame, thus keeping both 
dust and moisture from seep- 
ing into a room. No routing 
or grooving is necessary be- 
fore installation of the strip- 
ping, and any person handy 
with tools can quickly attach 
it with the aid of a pair of 
pliers. Nails and all other nec- 
essary accessories needed to 
attach it are included with the 
material. 


New Accessories Make Painting Easier 


THREE accessories just in- 
troduced are designed to make 
painting easier and neater. 
The first, a combination 
spring-steel device that snaps 
on the side of a paint can, 
serves as a convenient han- 
dle and also as a brush hold- 
er, having a spring clip for 
suspending a brush over the 
paint. The second accessory 
is a wire that snaps across 
the can mouth to provide a 
wiping bar for the brush, 
while the third item is a brush 
holder for large-size cans, 
which also can be used to 
support a brush in turpen- 
tine for storage. The acces- 
sories are shown at the right. 


Fan expels air 
througha duct 
in the ceiling 








Brush holders and wipe bars attached to paint cans 


Combination Unit Contains 


Light and Ventilator 


DISGUISED as an attractive light- 
ing fixture, a new kitchen installation 
acts as both an illuminating and a 
ventilating unit. A prismatic glass 
panel conceals a light bulb and an 
electric fan that draws off cooking 
odors through adjustable louvers and 
expels them through a duct buried 
between the ceiling beams. A wall 
switch permits control of the hidden 
fan independently of the light. The 
Space-saving device also can be in- 
stalled in other rooms in a house. 


Weather- Stripping. 
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vow Oinmer comrols UIST TOUCH BUTTON | 
LATEST 18-TUBE MIDWEST TUNES ITSELF BY 
| ELECTRIC MOTOR! 

\ \\\ 


Only Midwest's Direct - From - Factory 
Policy Makes This and Other Sensational 
Features Possible at Amazingly Low Prices! 


“The sensation of the radio world’? — that’s 
what experts said when they saw the amazing new 
1938 MOTORIZED Midwest. You'll be astounded 
at the lightning-like motorized action—just touch a 
button (on top of the radio) --.and its corresponding 
station zips in. The famous Midwest factory-to-you 
lan (proven by 18 years of success) is just as exc iting! 













































t enables you to buy at wholesale prices — to 
save up to 50% — to mz ake your radio dollar go 
twice as fi apthing enjoy 30 days F REE trial in your 








own home — to pay as little as 50 cents a week. 





Floor and table lamps in a room are made 
dim or bright simply by turning the knob 





BY SIMPLY twisting the knob of a 
new lighting accessory, home owners 
can regulate the amount of illumina- 
tion from floor and table lamps to suit 
any occasion. The dimming mechanism 
consists of a transformer governed by 
a rheostat control which can be set 
into the wall or housed in a portable, 
table-top unit to suit the requirements | Now, you can enjoy the luxury of radio at its best— 














of the user. you can tune your Midwest by merely touching a 
uitton! Zip... Zip... Zip... you can bring 


in 9 perfectly tuned stations in 3 seconds.. All thas} 
happens in '3 second with Midwest Perfected MOT ORIZEDW 
Tuning: (See above illustrations). (1-2) You touch button; 
(5) Electric motor speeds dial towards corresponding station; f* 
(4) Colorful Bull’s Eye darts across dial and locates itself |] 
behind station; (5) Dial stops itself at station’ s exact center of 
resonance and eye “winks” as program comes in perfectly tuned. } 


30 DAYS FREE TRIAL—}; 
Enjoy the World’s Most Advanced Radio For 30)) 
Days In Your Own Home! Don’t Risk A Penny! £ 


Act at once ‘on this unusual 
factory-to-you offer. We send any 
Midwest radio you desire to your home. 
You use it 50 days, and compare it with 
other radios you ha ave owned or he: ard. 

Then, you can return it to the factory, 
if you wish, without risking a penny. 

You have a year to pay, if you decide 
to keep it. We trust you to give the 
Midwest a fair trial. You are triply 
| protected with Foreign Reception 
| Guarantee, One-Year Warranty 








Here the control is housed in a table-top unit 


lid k f Wi d and Money - Back Guarantee. 
Slide Lock for Window | 4g tuses for PRICE of 10 
Why be content with an ordinary 10, 
K O t ‘5 | 12 or 14-tube set when you can buy 
eeps U Urg ars an 18-tube Super DeLuxe 101-feature 
Motorized Midwest for the same 
money. It will surprise and delight 
you with its brilliant worl« 1- wide 
reception on 6 bands, and range of 12,000 
and more miles! It will thrill you with its 
marvelous 6-continent overseas rece ption. 
Secures American, Canadian, Police, 
Amateur, Airplane, Ship broadcasts .. . 

and the finest foreign programs. 
Men: 


Send for FREE 1938 Catalog 
— nation-wide 


Midwest service orrzan?za- ] 


Dept. EE-59 CINCINNATI, OHIO ksion, Write for free details. 


OPERATING like the 
chain locks used on 
doors, a new fas- 
tener permits a win- 
dow to be raised 
four or five inches 
for ventilating pur- 
poses, but prevents 
intruders from forc- 
ing it open far 
enough to gain en- 
trance. A metal pin, 
mounted on the top 
crossbar of the low- 


er sash, slides in a slot cut out of a |; MIDWEST RADIO N 
perpendicular metal plate screwed to CORPO RA T I Oo N ame .......... cococenancnussncesacssseusncnesssesens Ses eeenmnes 
the bottom crossbar of the upper frame. Dept. EE-59 = Cincinnati, os > Address y 


r . Send me your new Free catalo 
When desired, the lock can be re- oad aumstite delete of vos 


A WEEK! 


_ ae —— 
Send No atoney Now! 





















leased to permit full opening of the liberal 30-day Free trial offer. - Towa State 
window (Special offer and prices prevail only User-Agents Make Easy Extra Money. Check Here [) for details 
= when dealing direct with factory by ma Check Here for 1938 BATIERY Latalog i J 
Caw aeanew ae ew ee eee Se ee eee ee -_— = ee = ——_— 
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PLACE 
IS IN THIS gigantic Diesel 


industry—somewhere—if you love 
are ambitious — and 
are properly trained Here is 
1! graduate Donald L 
a 

smith s experience 


machinery — 
Hemph 


“I took the letter of introduction 
which you gave me and received 
employment immediately.” 

Many other Hemphill graduates 
have had similar experiences—be 
cause they were properly trained on 
the world’s largest groups of Diese! 
engines for instruction purposes 
Coupon below will bring details 


HEMPHILL 
DIESEL SCHOOLS 


are America’s oldest exclusive Diesel training 
institution — located only in these cities 


BOSTON 

NEW YORK 
OLTROIT 
CHICAGO 
MEMPHIS 

LOS ANGELES 
SEATTLE 
VANCOUVER, B.C 
























(ade 
on Diese! 


tion 
informe + courses 


4 
Please *°" on yor 
‘ tunities ond dote 


LEARN AT HOME TO 


MOUNT 


BIRDS, ANIMALS, 
Gameheads, Fish 


Learn By Mail—Easily—Quickly! 
Old reliable school 250, 000 stu- 





dents! Mount WILD Garr also ce 

mon pe men en vy obta ned rl ° 
rabbit frogs et Learn _ - 

NING, too r beaut 

trated FREE BOOK. = w YOU an 

learn to MOUN 


BIRDS, ANIMALS. "REPTILES, FISH ‘and INSECTS. Write NOW! 


SAVE Your BEST TROPHIES! 


Wild Game is getting scarcer every year, 


4 and MOUNT ve t Apart _ sles 
ure ' e ver vonut able e 
unt er sportsmen, They'll pay you we 


4 FUN - PROFITS! 


idermy fia the most fascinating 
it's FUN getting y« pe 
MORE fun to preserve 
n. It PROFITABLE, of 
earn Craft and NOVELTY ‘Taxi 
M 


into interest 


me ‘ 
insane ai ' a i 
Ay owls, pigeons, rat bits: 
WY 
\ squirrels, pe 5,even frogs, 
- ) Craft: Taxidermy tea vou how to make use 
" ; a | 







Porm 


‘ ws lamps, book-ends, ash 
trays, gun-racks, eee stops. | are Ww 

‘ ii tor your home ad 

Learn all phases of 


i e ea inexper 


WRITE TODAY | for 48-page 


“Taxide brmy ar Tanning 
No experience 


FREE BOOK, 





d how y 


HOME in. SPARE iM 


to ae" ard cna Re ~ | ‘Leather. A BIG OPPORTU- 
oT  RREE BOOK [LY 
Walt e! 


N W. 7 of Taxidermy3397 Elwood Bidg., Omaha, Neb. 
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Flexible Pipe Unit 
for Gas Stoves 





Stove being put in place with aluminum 
connection. The pipe bends as needed 


GAS STOVES are easily and quickly 
connected to gas lines with a pipe unit 
just placed on the market. Made of 
aluminum, the pipe is said to resist all 
bending and twisting strains and is 
guaranteed not to leak. Brass fittings 
on the ends of the flexible pipe are at- 
tached to the stove and to the gas line 
with an end wrench—the only tool re- 
quired for installation. The unit makes 
it easy to connect stoves in cramped 
quarters and allows the cooking unit to 
be moved for cleaning the floor, paint- 
ing the wall, or laying new linoleum. 
The connections for a stove can be made 
in less than three minutes. 


eC perrrr 


FROM HOME OWNERS 


Q.—THE sorry state we generally 
find our summer camp in when we first 
arrive is probably caused by the hur- 
ried way in which we close it up the 
previous fall. This year I am deter- 
mined to do a good closing job and 
would appreciate any suggestions as to 
important steps to take—M.E.R., Utica, 
N.Y. 

A.—SOME of the more important 
points you might look out for are the 
following: Be sure to wrap screens 
with paper or canvas and store them in 
the driest possible place. Examine the 
roof carefully and repair any leaks, no 
matter how small. Clean out the leaves 
and accumulated debris from gutters 
and rain spouts. Remove all rubbish 
and burn it to prevent the possibility of 
fires starting by spontaneous combus- 
tion. Store matches in a glass or metal 
container. Clean and air the mechanical 
refrigerator or ice box. Ground the 
radio antenna (Continued on page 17) 











Improved CONNQUEROR 


World’s largest manufacturer an- 
nounces sensational improvement in 
Band Instruments. New patented VO- 
CABELL revolutionizes tone effects. 
Easier to play. You’! develop talent fast 
with these new Conns. Choice of world’s 
greatest artists.See your dealer or write 
today for FREE BOOK and home trial, 
easy payment offer. Mentioninstrument. 
Cc. G. a LTD. 1082 CONN BUILDING 

ELKHART, INDIANA 


fs CONN 


BAND INSTRUMENTS 


ware MASTERL 
seca ENGLISH 


8 S dy’snew — 
om. tion, No rales 0 Memorize. ree a ar g game. 
pare-time study, 15minutes each day ,guic' ly ves 
command of English. Send dacs Doe ato ban 
Master Good ne A CODY se 15 Minutes cate today. 
1810 en ‘Dida. 








F ENGLISH, N.Y. 


ORIGINAL 


POEMS 
SONGS 


WANTED 


For. Immediate Consideration 
Send Poems to 
Columbian Music Publishers, Ltd. 


Dept. 96 Toronto, Can. 








WANTED—MEN 


to cast Christmas Goods, 5 and 10¢ Novelties, Toy Autos, 
Ashtrays, ete. Can be done in any spare room, base- 
ment or gurage and no experience necessary. A 
rare opportunity to devote spare or full time to 
profitable work. WRITE DEPT. E. 


METAL CAST PRODUCTS CO. 


1696 Boston Road New York City 














demand. Complete courses in arc 
and acetylene welding, meta! fin- 
ishing, body and fender bumping, 
spray painting and collision wor 
Special! low rates Write today. 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 
































TEA AND COFFEE ROUTES 
PAYING UP TO $60.00 IN A WEEK 


National company needs more men at once 
to make regular calls on local routes. No ex 
perience needed. Operate on ou 
capital. ! give producers brand- 
mew Ford cars as bonus. lu 
name on postcard for FREE Facts 
ALBERT MILLS 
= a8s Monmouth, Cincinnati, Ohio 





Make Color-glazed 


EARN MONEY fa:.< Product 


New, perfected low cost method. No mold 
or costly tools. Vou build your own equip- 
ment from plans we furnish. Easy to 
make pottery, statuary, giftware _ 
home or shop—to earn money. MEN 

—Send 10c TODAY for details. 


NATIONAL POTTERIES COMPANY 
13 W. 26th St., Room 7, Minneapolis, Minn. 




















PHOTO $ 
ENLARGER 5:94 


Money back guarantee 
A REAL Photo Enlarger that does fine 
work. Focuses automatically. Also COPIES 
and has a Contact Printer and Retouching 
Table. Interesting circular free, Only $5.94 
complete, Lens included. 
New York 


IDEAL-I, 122 East 25th St., 
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HARRY KAHNE Says 
“There Is 


NO MYSTERY 
TO SUCCESS” 


Harry Kahne, the man who is astounding the 
greatest educators of the world, today, with the 
super-development of his own mental faculties 

- how tells YOU, in his fascinating new 


book, how simple and how easy it is to develop 


your ewn powers of Success Ability through 
the awakening of your sleeping brain cells. 


Send for This FREE BOOK 
““YOUR SUCCESS” 


There is no strange power that brings success 
... every man and woman possesses Natural 
Power that can be released through Mr. 
Kabne’s new, easy-to-understand system. Send 
for his FREE BOOK today .. . learn what 
this world-renowned mentalist has to say 
about the three fourths of your brain you 
never use... the giant of mental power with- 
in you that can, if you awake it, get you what 
you want out of life. Write to Institute of 
Kahnetie Ability, Dept. 20 Box 202 Pasa- 


dena, California. 











ATTAIN ZZ 
ous 





AMPLIPHONIC 


“7 ACCORDION 


@ Music, popularity, and romance 
surround you when you play your 
Soprani Ampliphonic accor- 
dion, acomplete band in itself. 
Easier playing, reduced size 
and weight, more beautiful 
tone, greater volume with a 
third less bellowsing. Exclu- 
sive ampliphonic feature 
assures rapid progress, Home 
trial. Easy terms. See your 
music dealer or send postal for 
beautiful free book. No obliga- 









tion. Act now. Write today. 158 
SOPRANI, INC. ‘3: 


630 South Wabash Avenue, Chicago, Ilinois 














FREE ENLARGEMENT 


Just to get acquainted 
with new customers, we will beauti- 
fully enlarge one snapshot negative 
(film) to 8x10 inches—FREE— if you 
enclose this ad with 10c for return 
mailing. Information on hand tinting 
in natural colors sent immediately. 
Your negative will be returned with 
your free enlargement. Send it today. 


G EPPERT STU DIOS —, Sy 




















$1260 to $2100 Year 


Dependable / ~~ FRANKLIN INSTITUTE 
positions / Dept. G243, Rochester, N. Y. 
Gentlemen: Rush FREE list of 


Common education © U. S. Government big pay position 

usually sufficient. > Send FREE 32-page book describing 

Influence © salaries, hours, work, and telling how 
© to get a position 

unnecessary. position. 

Mail Coupon / 

today, 

SURE. / 


Name 


iddress 


seen 


OCTOBER, 1937 
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Questions from 
Home Owners 


(Continued from page 16) 


on the outside. Draw the blinds after 
you have locked the windows. It is al- 
ways wise to leave a key with local 
authorities in case of an emergency 
during the winter. If freezing weather 
is usual in the winter, all water pipes 
should be drained completely. 


What To Do for Bookworms 


Q.—WORMS have somehow gotten in- 
to a number of our books and are de- 
stroying the bindings and backings. 
Can you advise us if there is any way 
to get rid of these annoying pests ?— 
G.A.L., Laconia, N.H. 

A.—Shake the infested books vigor- 
ously and expose them to sunlight. Then 
moisten a cloth with formalin, a for- 
maldehyde solution readily available at 
most drug stores, and wipe the covers 
and bindings thoroughly. If possible, 
pass the moistened rag through the 
space between the covers and the page 
edges. Before replacing the books on 
the shelves, moisten their bottom edges 
with the solution to allow the fumes to 
penetrate through the book. 


Hardening Steel 


F.G., PORTLAND, ORE. An easy method 
for hardening a piece of steel consists 
of immersing the metal in a tank of 
boiling linseed oil to which rosin has 
been added in the proportion of one 
eighth of a pound to a gallon of the oil. 
When the steel has reached the same 
temperature as the oil, remove it, dust 
it over with powdered rosin, and then 
plunge it into cold kerosene. 


Fire-Extinguishing Bombs 


D.C.C., BOSTON, MASS. An inexpen- 
sive fire extinguisher can be made from 
an old electric-light bulb. Remove the 
metal part of the bulb and dip the tubu- 
lar end in carbon tetrachloride, a 
chemical readily available at drug 
stores. Break the end of the tube, and 
the vacuum will draw the liquid into 
the bulb. The break can then be sealed 
with wax. Make several of these and 
store them in easily accessible locations 
about the house. If a fire occurs, throw 
one of the fire-extinguishing bombs at 
the base of the flames. Fumes from the 
liquid will smother the fire. 


Joining Glass to Brass 


C.0.J., OMAHA, NEB. A good adhesive 
for joining glass to brass can be made 
by boiling together the following in- 
gredients: five parts water, one part 
caustic scda, and three parts each of 
rosin and plaster of Paris. Be sure to 
boil the mixture until all lumps disap- 
pear. Cool before using. 











Please mention PopULar SCIENC! 


MONTHLY when answering advertisements in this magazine 





Amazingly Easy 
Way to Get into 
ELECTRICITY 


Send Today for Details of 


“Pay-After-Graduation Plan 





Don’t spend your life never sure of a job. Let us pre- 
pare you for your start in a good paying field. Let us 
teach you how to prepare for positions that lead to 
good salaries in Electricity—-NOT by correspondence, 
but by an amazing way we teach right here in the 
great Coyne Shops. You get a practical training in 90 
days. Mail the coupon below. If you are short of money 
I'll send you all details of my ‘“‘pay-after-graduation 
plan” where many get my training first and start 
paying for it 5 months after they start school and 
then have 18 months to complete their payments. 


LEARN BY DOING —IN 90 DAYS 
BY ACTUAL WORK 
IN THE GREAT COYNE SHOPS 


I don’t care if you don’t know an armature from an air 
brake—I don't expect you to! Coyne training is practical 
“learn-by-doing”’ training. Don't let lack of money hold 
you back from getting all details of my amazing plan. 


PART TIME EMPLOYMENT 
TO HELP YOU 
“EARN WHILE LEARNING” 


If you need part-time work to ~~ § pay your living ex- 


penses we will give you the help of our employment de- 
partment to assist you to geta part time job, as we have 
thousands of others. We give you a 12 weeks practical 
training in the great roaring shops of Coyne. ...on one of 
the greatest outlays of electrical apparatus ever assembled 

- real dynamos, engines, power plants, auto, switch- 
boards, transmitting stations .. . Diesel Engines . Air 
Conditioning and Electric Refrigeration ... everything 


from doorbells to farm power and lighting ...fullsized ... 
in full operation every day! 


RADIO 


Send the coupon today and I'll tell you about the Radio 
course I am now including at no extra cost. 


GET THE FACTS 


tricity. This school is 38 years old—<€ 
tested. You can find out everything absolutely free 
mail the coupon and let us send you the big, free Coyne 
book with photographs .. . facts ... opportunities. Tells 
you how many earn expenses while training and how we 
assist our graduates in the field. No obligation to you. 
So act at once. Just mail coupon, 


BIG FREE BOOK 


Send for my big book containing photo- 


comple enn A CO Rae ol 
COYNE ELECTRICAL SCHOOL 


lutely FREE. 
500 S. PAULINA ST., Dept. 77-73, CHICAGO, ILL. 


Now included 
at no extracost 


Coyne is your great 
chance to get into Elec- 
oyne training is 
Simply 





am C. Lewis, Pres., COYNE ELECTRICAL SCHOOL 

] 500 S. Paulina Street, Dept. 77-73, Chicago, Ill. 

} Dear Mr. Lewis: Without obligation send me your | 
big, free catalog with facts about Coyne Training and 

| details of your **Pay-Tuition-After-Graduation” 

i Plan. 


Add7ESS ccccccccccccececcceecescccecccccecce 
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AIR is the most important element in the life of man. 


OPPORTUNITY is the most important element in the 


life of any ONE man 


AIR CONDITIONING and Refrigeration 


bring you YOUR greatest opportunity — a fascinat- 
ing, profitable career helping to meet man’s mounting 
demand for clean, comfortable, healthful air in which 


to live, work and play 


YOU CAN CAPITALIZE on this great opportunity 


The cool comfort of theatres and stores—clean, plea- 
trair air conditioning of air liners—on pas- 
senger and freight ships—for offices, for homes has 
created a demand for skilled men that exceeds the 
supply. Besides the field of installation and operation 
there are vast fields of opportunity in manufacturing 
and selling 


SEND COUPON for new 16 page booklet “The Air 


You Breathe” Interesting and instructive. Offer 
limited to those over 18 years of age. 


THERMO AIR CONDITIONING 


sant 





rc 
Please send booklet 





'— 
“The a 


"vow Breathe’oy INSTITUTE, INC. 
me te intormation on Thermo course without | 
obligat, = ou te 
1 194 S. ALVARADO STREET Tnvestige ion 
; LOS ANGELES, CALIFORNIA TromsPance te 
’ ‘ nformot: at All qirute 
ye Ins 
= NEW YORK CHICAGO the 
{ ] Graybar Bldg Roor ( 
i n Ave 28 N. La Salle St 
. 








! 420 Lex 
. 
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Auto, Diesel, Aviation Mechanics — Body, 

Fender repair, Painting, Welding. Learn 

with a few weeks practical train- 
| ing. Write for FREE BOOK, low tuition 
| rate, and course interested in. 


| McSWEENY SCHOOLS, Dept. 6-46 
_ Detroit, Mich., or Kansas City, Mo. { 


ee ELECTRICITY, 


IN YOUR HOME by Practical Shop Trainings 


NEY EASY WAY TO BETTER JOBS—GOOD® 

‘ PAY! We furnish dozens of items of Electri-@ 
cal Equipment to train you by practical ® 
shop methods doing actual jobs right in e 
your home. Amazing new plan gets results. e 
4 Write for Free Book and details. e 
ELECTRIC INSTITUTE, Inc. e 

Dept. 77N Hinsdale, I. @ 


alelimeyeireye)| 
. at Home 
aoe Finish in 2 Years 


Go as rapidly as your time and abilities permit. 
Equivalent tor choo! work—prepares for 

| 
entrance to coll g ; “texts supplied | 








Diploma aw urded Credit idy 

completed. Single subjecta if desired. Bul iin on request. 
ecinlized training is absolutely 
ential to S 4 toda y. Over 
0 noted Ec jucators, E 










toba, Can Trait n at he 
listed bel interference witt pres 
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American School, Chicago 
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ent earn- 





Mail Coupon for Information—No Obligation 
American School, Dept. H-746, Drexel at, 58th, Chicago 


Tell me how t« n for success in line 

High School Course in 2 Ve 

[) Air Conditioning Electrical Re Mrigeration 
[) Architecture and Building 
[ Automotive Engineering 
}4 Aviation 

LJ [) Business Management 

|) Civil Engineering 









Highway Engineering 


[] Liberal Arts (College 
echanicat Eneincoring 
Private Secreta 
Pr ergomeney Accounting 
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Men and Women in the fascinatin 
Swedish Massage run as high as 
ek but many prefer to open thefrowno f- 


pro- 
$h to 







H Breset em Law tinct. C. P. A. Coaching rge incomes trom Doctors, hos i 

4 S, Spitals, sani- 

[ Diesel Engineering [| Radio and Television ay j tariuins and private ) natie nts come to those who 

[) Drafting and Design |] Salesmanship ual ify ti gh our trz aining. Re ducing 
Electrical Engineering Steam Engineering e lone offers rich rewards for specialist 

. Write f © An atomy Charts, sample les- 
Name son sheets and booklet—They re FREE, 
hddress THE College of Swedish Massage 








heeds Warren Bivd., Dept. 770, Chicago 
ssor to National College of Mas ssage) 


NOVELTIES! 


Nearly 600 Pages - 3500 Wecretions 


The most unusual catalog you have ever seen! Thousands of useful gadgets, 
time savers, novelties, joke articles, puzzles, magic tricks, seeds, books, radios, 
make up goods, cameras, jewelry, live animals, airplane "& boat kits, etc., etc. 
15e Telegraph Set, Water Wings, Live Chameleons & Alligators, Luminous Paint, 

Good Luck Novelties, $1.50 Adding Machine, 25e Radio, $1.00 Radio Transmitter, 
25¢ Mike, 35¢ Movie Machine, 25c Electric Train, 10¢ Airplane Kits, Sweater 
Emblems, Freak Seed Plants, 25c Telescope, 25¢ Field Glass, Experimental Kits, 
Se, 10¢ & 25¢ Books, Movie Machines, Inkless Fountain Pen, 50¢ Slide Rule, 
Pipes, Cowboy Lariat & Supplies, Wigs. Bugles, Harmonicas, All Wave Radio 
($1.55), College Diplomas & Marriage Licenses, Dance & JuJitsu Books, Gold 
Writing Pencil, Labor Saving Devices, etc., ete. 
























Four More Spectacular Articles than you have seen together before! Almost 
Color everything is different - new - fascinating. A great big jumbo catalog 
Cover with 4-colored cover, over one and one quarter inches thick! 

1') in. Send 10c for paper covered edition, or 25c for cloth covered library edition. 
—_ JOHNSON SMITH & CO., Dept. 454, DETROIT, MICH. 
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Photo-Electric Device 
Counts Sand Particles 


COUNTING the number of particles 
in a specimen of sand is accomplished 
by a new photo-electric device just an- 
nounced by a scientific firm in Chicago, 
Ill. An important factor in the setting 
of such mixtures as concrete, the size 
and number of sand particles is gen- 
erally determined by photographing a 
sample through a microscope and la- 
boriously counting each particle. In the 
new process, a sample is shaken up in 
water, alcohol, or some other fluid, and 
placed in front of the light beam of the 
photo-electric apparatus. Since large 
particles settle to the bottom more rap- 
idly than smaller ones, the liquid 
changes its transparency more quickly 
at first than later on when the smaller 
sand grains begin to settle. <A series of 
these transparency measurements by 
the light-sensitive electric device there- 
fore shows how fast the liquid clears. 
From these data, engineers can deter- 
mine what sizes of particles were pres- 
ent and approximately how many of 
each. The apparatus also can be used 
to grade the minute particles in various 
powders commonly used for industrial 
purposes, 


Motorists Go Faster 
Away from Home 


MOTORISTS drive faster when they are 
far from home, traffic experts conclude, 
after a series of tests in Connecticut. 
Observers sat in cars parked incon- 
spicuously beside highways, and were 
provided with mirrors that enabled 
them to watch the progress of passing 
cars past two distant points. Stop- 
watch timing thus was possible without 
passing drivers being aware that their 
speed was being checked. Figures ac- 
cumulated during the tests show that 
local drivers, traveling on their own 
highways, showed an average speed of 
38.2 miles an hour. Motorists from the 
adjoining state, New York, averaged 
40.3 miles an hour, while cars from 
middle-western states, 1,000 miles away 
from home, traveled at a 44.9-mile clip. 
An interesting observation made during 
the tests is the fact that cars with pas- 
sengers in them travel at a lower speed, 
generally, than those in which the 
driver is alone. 


Sewage Gas Is Fuel 
for German Trucks 


SEWAGE GAS is the odd fuel being used 
to drive municipal trucks and other 
heavy vehicles in Berlin. German en- 
gineers have erected several plants 
where gas from the city’s sewers is 
compressed and stored in tanks of 500- 
cubic-foot capacity. Three such tank- 
fuls of the gas will run a five-ton truck 
for about 225 miles, a cruising range 
sufficient for all ordinary runs. 
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New Processes Double 
Life of Steel Parts 


THE average life of finished steel parts 
has more than doubled in the last fifty 
years, a recent report shows. In 1886, a 
piece of steel could be expected to re- 
main in service for only fifteen years. 
Today the life span of the average piece 
of steel is calculated at thirty-three and 
a half years, more than twice the pre- 
vious figure. Much of the increase in life 
of the metal is attributed to the elimi- 
nation, in manufacture, of impurities 
that weakened the metal and made it 
more susceptible to rust; also, the in- 
crease in the use of corrosion-resistant 
alloy steels has helped to boost the av- 
erage figure. Users of steel also have 
developed new ways of protecting the 
metal with paints, plating, and other 
corrosion-resistant coatings. A ma- 
jority of the processes that have in- 
creased the life of steel were developed 
since the World War. 


Giant Human Skull 
Is Fair Exhibit 


BUILT like a planetarium, a huge 
model of the human head will be a fea- 
ture of the coming world’s fair in New 
York City. Visitors will be able to 
enter the model and stroll over the teeth 
and tongue, and even enter the throat 
and breathing passages. A guide will be 
stationed within the giant skull to point 
out the nerve centers that govern sight, 
hearing, and smell, as well as the other 
intricate structures of a man’s head. A 
striking feature will be the brain and 
its vital cells. 


Sound Pictures Give 
Illusion of Depth 


TALKING PICTURES that give the 
audience the impression that the sound 
emanates from a_ three-dimensional 
source are promised in a system in- 
vented by a New Jersey man. Sound 
technicians classify the sound-track rec- 
ord according to its “liveliness.” If the 
speech of an actor is accompanied by 
reverberations, it is said to be lively, and 
gives the illusion that it comes from a 
great distance. A sound that has little 
liveliness appears to come from close at 
hand, and is suitable for close-up shots. 
To combine and control these qualities, 
the inventor proposes to make two si- 
multaneous sound recordings during the 
filming of a motion picture. One, with 
little liveliness, is produced by a micro- 
phone close to the performer, while the 
second, made at a great distance, has a 
hizh liveliness factor. When the film is 
cut and edited, the two sound tracks are 
reproduced together, and are mixed in 
suitable proportions to give the proper 
effect of perspective, depending on the 
actor’s nearness to the camera. The 
finished movie is shown 
lation with the sound. 





















YOUR MIND IS 





@ Gold may be stolen. Stocks and 
bonds may depreciate in value. But 
knowledge — the ability to hold a 
better, higher-paying position—never 
can be taken from you. Training 
endures through depression and 
prosperity. 

Thousands of men in your industry 
—men you will have to compete with 


Burglar-Proof 








in the struggle for advancement — 
are training their minds for the future 
through the International Corre- 
spondence Schools. Will you watch 
them advance — or will you advance 
with them? 

Whether or not you mail this cou- 
pon will help determine the answer 
to that question. 











BOX 7618-J, SCRANTON, PENNA, 
% Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,” > 
and full particulars about the subject before which I have marked m3 
TECHNICAL AND INDUSTRIAL COURSES 
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FINANCE YOUR TRAINING 
if You Are Short of Money 


Prepare for jobs in Radio Broadcast, Talking Pic- 
tures, Television, by 12 weeks of practical shop 
work in the great Coyne Radio Ghee, onreal RADIO 
and Sound equipment, You don’t need advanced educa- 
tion or experience, Free Em »loyment Service for life. 
while learning. Electric Retrigeration--Air Conditioning i 
cluded. Mail coupon today for free book whichte!!s you how 
dreds have becomesuccessful Radio Menafter takingourtraining. 
H. C. Lewis, Pres., Coyne Electrical & Radio School 
S00 S. Paulina St., Dept. 77-4H, Chicago, Itinois 
Send Free Radio Book and facts, Tell me about 
your **Pay-Tuition-After-Graduation”’ Pian, 
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-.- ash trays,lamps, cigar lighters, vases, cigarette 
lighters, and hundreds of other ornaments and 
useful articles that flash the brilliance, richness 
and color of jade, onyx and other costly gems. It’s 
fun! It’s easy! It’s thrilling! It’s profitable to ““work 
wonders” with resin Plastics. Learn how. Read: 











| Written for the amateur hobbyist, this book tells, 
| shows, explains the easy art of working in Plas- 
| tics at home. No experience necessary. Tools 
and materials are cheap. Contains 150 ILLUS- 
TRATIONS, shows how to make over 50 arti- 


in timed re- NAME AGE —— | | cles. Covers subject from A toZ.Order $Q-50 
ADDRESS ee today and get started. Price 

| criy ST ATE —___—__ GOVERNOR PUBLISHING CORP., 30 W. 27th St., N. Y. C. 
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You Can Now Learn 


RADIO- 
TELEVISION 


a Fascinating 
NEw 
Way 






Good-Pay Jobs 


FOR TRAINED MEN 


Practical training is what counts. And 
now you can get it—through a method 
originated and developed by experienced 
engineers, backed by the resources and 
facilities of one of the nation’s great 
broadcasting stations, 5000-watt Colum- 
bia basic network station, KMBC. 


[DLANDS 


GREAT 
rere - Coded. 


Under this new method, you first learn the funda- 





"7 





mentals by conducting experiments in yourown home. 
We furnish 90 modern, Color-Coded lessons, 10 big 
shipments of equipment (to own and keep) including 
inch Cathode Ray tube, necessary tools, and 10 
attractive ““Home Laboratory’’ manuals. 
Then, after your “home training,”’ you receive a 


bus ticket to Kansas City for four weeks’ 
training in our fine new school with its thousands of 
dollars worth of latest equipment. We are the only 
independent school having modern 441-line electronic 
television equipment. Graduates are qualified to take 
exams for two Government Licenses, and are fitted 
for numerous good-pay jobs in radio, and for the 
great future opportunities in television. Lifetime 
employment service. Investigate at once by writing 
for Free Book. (We are not connected with any 
other Radio or Television School.) 


MIDLAND TELEVISION, Inc. 
Floors 29, 30, 31, Kansas City Power & Light Building 
KANSAS CITY, MISSOURI 


intensive 






Get this big, 236- 
page illustrated 
book that tells of 
the many mone 

making Oppor- 


tunities in Radio 
and T islo 


MAIL COUPON FOR FREE BOOK 


2 

; MIDLAND TELEVISION, Inc. Fy 

Kansas City Power & Light Bidg. * 
§ 104-K W. 14th St., Kansas City, Mo. 
a W + ut a . ting me, send your new FREE BOOK a 
i ion opportunities, “FORTUNES §§ 
a TORE! SIG HT 
a a 
4 A , { i 
a i 
@® Ad i 
Ld ' 
8 City , 4 
€ 
: Mail in envelope oF i 
he we ee eee ee ee es es es 
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May Save Human Hair 
for Roofs and Carpets 


A YEARLY CROP of more than 300 tons 
of human hair may be harvested in 
Germany, if plans of government ex- 
perts in charge of conservation of raw 
materials are put into effect. Experi- 
ments have shown that hairs as short 
as one third of an inch can be mixed 
with other fibers and used for carpets, 
roofing felt, and similar materials. Such 
hair is now thrown away in barber 
shops, and in the effort to make the 
country self-sufficient, it is suggested 
that barbers be required to save this 
material so it will be available for in- 
dustrial use. Beard clippings also will 
be saved for the crop. 


Palm Trees Yield Wine 
When Sap Ferments 


PALM TREES that yield wine were re- 
ported recently by an explorer return- 


ing from southeastern Mexico. To ob- 
tain the drink, natives cut down the 
tree, scoop out a small trough in the 


trunk, and cover the opening with leaves. 
After two days, they return to find that 
the cavity is filled with a delicious red 
wine. The beverage, formed by the fer- 
mentation of sap in the tree, is said to 
be equal to the best vintage wines of 
France. 


Sprayers on Trucks 
Fight Insect Pests 


HEAVY tank sprayers, mounted on 
trucks, are among the weapons being 
used by German agricultural experts to 
combat an insect plague that began 
during the world war. Potato beetles, 
brought to Europe by American sol- | 
diers, have spread through French 
fields for the last two decades. Now they 
are invading German territory in the 
Saar region, and lead arsenate sprays 
are being used in an effort to check 
their advance. 


Buried Radio Sends 
Blind-landing Beam 
INSTALLED UNDERGROUND at the cen- 
ter a commercial airport, a trans- 


mitting apparatus for blind-landing by 
radio beams is expected to insure greater 


of 


safety for airplanes approaching the 
field over obstructions, according to 
scientists of the National Bureau of 


Standards. Past installations have been 
ground outside of the airport 
boundaries. The new principle permits 
a sharp increase in the angle of the 
landing beam. A unique turntable for 
the apparatus allows the beam to be 
rotated that planes may approach 
the field into the wind. Signals are not 


above 


SO 


blocked out by the walls of the in- 
stallation pit, it is said. 
hen ans rip tisements in this magazine 


SUPPRESSED 
KNOWLEDGE 
OF THE AGES 


+ them to perform miracles? Were these pro- ‘ 
found secrets burned with ancient libraries, 
or are they buried beneath crumbling Temple 

;, walls? These wise men of the past knew the 

4 mysteries of life, and personal power. This 
wisdom is not lost—it is withheld from the 
mass. It is offered freely TO YOU if, with 

an open mind, you wish to step out of 
the rut of monotonous existence and 


MASTER YOUR LIFE. 
THIS FREE BOOK 


Man’s intolerance has at times swept his 4 
. achievements from the face of the earth, yet £ 
secret brotherhoods have preserved this sac- 
red wisdom of the ages. The Rosicrucians, ‘3 
one of these ancient brotherhoods, INVITE 
.: YOU to write and secure a free copy of “The Si 
% Secret Heritage.” It will point out how you 
may receive age-old truths. You can learn if 


to MAKE YOUR LIFE ANEW—the 


Scribe A. H. T. 


1, The Rosicrucians; 
— AMORC , 
SAN JOSE, DaLiFon Nias 


» Ihe Rosicrucians are NOT a religious organization 








You’ll learn more quickly 
and easily to playa P-A Sax, 
Trumpet, Clarinet, or Trom- 
bone, because P- As are easi- 
er to blow and have such 
beautiful tone. Thousands 
in use. Strongest guarantee 
backed by old reliable man- 
ufacturer. Moderate prices. 
Home 
trial. 
Easy 
terms. 
Seeyour 
music 
dealer or 
write for 
beautiful 
free book. 


Mention instrument. 1265 


PAN-AMERICAN BAND 
INST. & CASE CO. 
1004 P-A Bidg. Elkhart, Ind. 


Is Your Rupture 


HERE? 


Why continue to suffer with 
rupture? Stop your worries and 
fears. Send for the facts about 
my perfected invention—the 
Brooks Appliance for reducible 
rupture with the automatic 
AIR-CUSHION support that 
gives Nature a chance to close the 
opening. Thousands bought 
by doctors for themselves and patients. 
Sent on Trial—Made-to-measure, individual fitting for 
man, woman or child. Low-priced, sanitary, durable. No 
obnoxious springs or hard pads; no metal girdle to rust. Safe 
and comfortable. Helps Nature get results. Not sold thro: ough 
stores—beware of imitations. Write today for fullinformation 
sent free in plain sealed envelope. 

178-B State St. 


BROOKS APPLIANCE CO. 123:3.32%23: 
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(ea [ptets, ADDING MACHINE 
IDEA | BUSINESS ecoatl PERSONAL USE. 


ymachine.Co 
up to mi iifo yn ter « weighs 8 ounce 
Simple, accurate. Not 


Guaranteed 5 year 
FREE TRIAL 2s e 
Send No Money! Total Cost 


be a toy. 


Order from ad, not sold in stores. Just send name 
and addre On delivery pay postman $2.50 (plu 
few cents 1 tage If outsi - U send ca t 
10c¢ additional ir bee erette Case Tt not satisfied 
after 10 da you get Jor money back. 
ousands of Satisfied Users. Wr rite for Ag Propositic 


Calculator Machine Co.,Mfrs.,P.O. Box1118, ‘Dept. ‘410, Chicago 
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Steady Work 


As nearly all manufacturing—construction— 
building starts on the drafting table, the 
draftsman is one of the first to be hired and 
one of the last to be laid off. It is his blue- 
prints, his specifications, that give the last 
word in what the workmen are to do. No article, 
building or construction job is started before the 
plans drawn by the draftsman have been offi- 
cially approved. 


Good Pay 


The draftsman has been called the Junior 
Engineer which title just about describes his 
work, position and pay. He combines his 
knowledge of principles, mechanism and con- 
struction details with the ability to draw plans 
and indicate motions and methods on paper. On 
the average, his salary is considerably above the 
wages of the mechanic and, of course, less than 
that of the engineer. 





Become a Draftsm an. 

























Enjoy One of the Best Jobs in | iaduaiile 


Chance for Promotion 


Developing plans, new machines or new con- 
struction methods—the draftsman works di- 
rectly with important men of the organization. 
So he knows what is being considered and planned. 
It may be the superintendent—engineer—even 
the prospective buyer with whom he consults. 
These contacts, plus his experience and general 
knowledge of the business, place him in an ex- 
cellent position for promotion when next there 


is a good opening. 





Lessons 


‘TestY ourself!See how readily you canlearn Draft- 
ing by interesting, practical home study. Write 
TODAY for factsand 2 beginning lessons FREE, 


2 Drafting 









50. 


Train and enjoy PROGRE; 


A Job Where You Are Not Old at 40 


Athletes, farmers, and factory and shop workers who rely on muscle start growing 
old even before they reach 40 while office workers, executives, teachers, professional 
men—in fact, all kinds of brain-workers—are just approaching their prime at 40 to 
Training increases your value AT ONCE and continues to help boost your earning 
power as you mature and as you increase your experience and background for forming 
judgments of your firm's policies and methods, 


Train NOW for 40 and the Years Between! 


Even if you now are only 18, 25 or 30, you should look ahead—hegin training TODAY 
for the job you want at 50. Training helps you to be independent—self-supporting. 
It helps you to enjoy associations that are denied the untrained man. 
you to increase your earning power more QUICKLY—and by so doing to offer members 
of your family advantages far in excess of what you could give them as ~ untré ained man. 


SS—CONTENTMENT—INDEPENDENCI 
American School, Dept. DD-746, Drexel Ave. at 58th St., Chicago 












Training helps 








Giant Flying Boat 


HUGE flying dreadnought, called 

the largest patrol bomber ever 
constructed, is nearing completion for 
the U.S. Navy at a Bridgeport, Conn., 
factory. Built in strictest secrecy, the 
monster flying boat has been under con- 
struction for more than two years. Be- 
fore it was built, six months were spent 
in making a full-size, wood-and-fabric 
model complete to the minutest detail. 
The plane is of all-metal construction 
and is powered by four twin-row radial 
engines delivering a total of 4,200 
horsepower. Armament, consisting of 
turrets in the center, as well as at the 
bow and stern, make the new plane a 
formidable fighting machine. Radio 
equipment comparable to that of a 


is Built for Navy 


naval destroyer is carried in a special 
compartment. The hull, completely 
soundproofed, 
quarters for the crew, a mechanic’s 
workshop, and galley.. An 
stove, a dry-ice refrigerator, and a 
water distiller are provided for the 
comfort of the staff during the long- 
range flights of which the aerial battle- 
ship is capable. A novel feature of the 
craft is a complete, 110-volt electrical 
system driven by an auxiliary gasoline 
engine. Thousands of feet of wiring 
run through the structures of the ship, 
among them being a 


has commodious living | 


AIR CONDITIONING 


electric | 


complete tele- | 


phone system that provides two-way | 


communication between all parts of the 
giant ship. 


Chemical Process Makes Wool Unshrinkable 


UNSHRINKABLE wool, the goal of ex- 
perimenters for years, is claimed to be 
achieved by a new English process. 
Previous methods of _ preshrinking 
woolen fabrics have been impractical 
because they made the cloth less dura- 
ble, affected its softness and feel. 
The new process cousists merely of 
dipping the wool in a bath of sulfuryl 
chloride solution for about an hour. 
The wool can be treated as it comes off 
the sheep’s back, or after it has been 
spun and woven into clothing, which- 
ever is most convenient. It does not 
have to be washed first, or treated in 


or 
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any way. The color, whether natural 
or dyed, is unaffected, and the strength 
of the fibers is not noticeably impared. 
Microscopic examination reveal: 
sign of chemical change in the wool. 
The process is said to be economical, 
because the chemical bath can be used 
over and over again; the inventor used 
the same solution over a year. Wool 
mixed with cotton or rayon also can be 
treated without harming these parts of 
the fabric. Licenses for the use of the 


new process have been taken out by 
many of the leading textile firms 
throughout the world. 

mention PopuLAR SCIENCE MONTHLY when answering 


no 
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Two Giant industries 









ELECTRIC REFRIGERATION 


We supply trained men for America’s two 
fastest growing industries. If you can \ 
meet our requirements, we will train you /] 
in spare time at home for a good pay po 
sition as an Installation and Service Ex 


pert in the Electric Refrigeration and Air 
Conditioning fields. In addition we will 
give you ACTUAL Shop Practice when 
you graduate, and help you to qualify for 
profitable employment with an excep- 
tionally bright future. 


Can You Qualify? 


To be acceptable for enroliment you should 
be mechanically inclined, between ages of 
18 and 40, have fair education and be able 
to furnish character references. 


GET FREE BOOK Get amazing facts 


opportunities 


about actual 


for ambitious men 


in Air Conditioning and Electric Refrigeration. Our new 
Free Book describes these money-making opportunities and 
tells about our low-cost, easy-pay plan of training. Write for 
our copy Loday stating age and which industry interests you 


No obligation. 


UTILITIES ENGINEERING INSTITUTE 


Established 1927 
is St. Dept. : 3107 Chicago, Mi. 





Or No 
PLEASURE or PROFIT 


Prepare for profitable business or 









fascinating hobby, at home under 
guidance of qualified ins tructe rs. No previ. 
ous experience necessary mmon school 
education sufficient. M: any © arm while learn- 
ing. Our practical studio methods als. © quali- 
fy for well-paying positions upon gradua- 
tion. S nd coupon Below at « or free 
booklet ‘‘Onportunities in Modern Photog- 


raphy’’, particulars and requirements. 
- ee ee es ee 
AMERICAN SCHOOL OF PHOTOGRAPHY 

601 Michigan Avenue Dept. 1367 Chicago, ti. 
Send booklet, ‘‘Opportunities in Modern Photography’’, ful! particu- 


lars and requirements. 

NaWO. o cccccccececoccceccesssen6eeeee cose AGl.«-n0= 

Address. ~ «a wen ne eee come ee ecesecesecceesesesee= -_ 

City. wncoseccccccccccccececce ecwesSlilbce cocncesa— 
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GIVE ME YOUR MEASURE 
AND ILL PROVE 


IN THE FIRST 7 DAYS 


YOU CAN HAVE 
A BODY 
LIKE MINE!” 


Neo other Physical 
Instructor in the 
World has ever 

DARED make 
such an offer! 



























LL give you 
PROOF 
in 7 days 
that I cang 
turn you 
teo, into a man of might 
and muscle. Right in the 
first week you will 
and feel the improve- 


see 


ments! Then I continue 
to re-build, renew and 
overhaul our body. Soon 
you are the proud owner of 
powerlul f d like mine, 
People will notic the ruddy 
low of hea our lace, 
the ith i clear 
eye the | dth of your 
houldet You ill be the 
fellow who \ 1 walk off with 
the pre rl and the best Actual 
job. M on below for photo 
PRET ( showing 
book. It ( how 
that changed me fro CHARLES 
— = ATLAS 
“re r W ; looks 
aus Perfectly D TODAY 
veloped Ma 
\re nak ght rll | sunds where 
needed \r oO in spot I ; su do 
to figl t 
And I you rugged | th that bar 
— ' t pimple t rtche ine 
r cenatit that rob vo oO the vod 
thi oO ‘ 
I | need for contraptic that n 
rain yt eart and other vital or I dor 
dost vo octor vo 


Dynamic Tension is all 











I need It é tural, 
tested me | develop- 
re l nd out, 
a8. Page Book — 
mn wha Big Silver Cup Be- 
\ | ing Given Away 
" il I «le h l 
I pert ] 
ben ‘ M I ard 
Ts 
Don't ha 
the ma \ I I 
= nt r } 
sil it ‘ H. AR LES 
ATILAS, TD >» East You 
Hind Street, New York, No. 
CHARLES ATLAS, Dept. 1Z, 
115 East 23rd Street, New York, N. Y. 
I Dynamic Tension 








With the raw materials contained in our 
Kit 6S, you can build a model of a brig 


Simplify 
Your Model Making 
with our 
CRAFTWORK KITS 


AVEN'’T you often envied the 

friend whose home contains a 

beautiful ship model? Perhaps 
it enhances the mantelpiece, or it may 
have a place of honor in the den. Ship 
models are not as difficult to build as 
they seem, and if you use one of our 
construction kits, the work becomes a 
fascinating task. 

Each of our kits contains all the raw 
materials that are needed and is ac- 
companied by full-size blueprints and 
instructions. There are simplified models 
for the beginner and more difficult 
projects for the advanced model maker 
A wide selection of craft is available, 
as a glance through the list below will 
show. There are also two furniture kits 
and four kits for whittling various nov- 
elties, including our new copycraft kit 
for making an elephant (Kit No. 11). 


SIMPLIFIED SHIP MODEL KITS 
F. Liner S.S. Manhattan, 12-in.....$1.00 
H. Cruiser U.S.S. Indianapolis, 

12-in. 1.50 


J. Clipper Witch, 13-in... 1.50 


ship Sea 


MODEL-OF-THE-MONTH KITS 
M. Aircraft carrier Saratoga, 18-in. 1.00 
N. Four U.S. destroyers, each 64- 

in. 5 
R. U. S. cruiser Tuscaloosa, 11%4- 

in. 1.00 
U. Hispaniola, the ship in “Treas- 

ure Island,” 7-in 50 

(Continued on page 23) 














Save over % Mfg.’s Origl. 
standard up-to-date office models. 


Sensational! saving on all late models co 
pletely refinished like new. FULLY 
ANTE 


full colors. 


MARVELOUS INVENTION! 
“All-in-one Combination 
Blow Torch: Soldering lron 


Now garage men, plumbers, mechanics, 
engineers can cut cost and time—with 
this new Justrite Combination Blow 
Torch and Soldering Iron! Supplies its 
own pressure—without pumps of any kind. 
Generates its own heat—without charcoal 
or stove. Light, convenient, portable, 
fool-proof gives 100% customer satisfac- 
tion. SELLS ON DEMONS ay pee 
’ A special 
AGENTS’ SAMPLES: Aspecia! 
tion for new, fast-working agents who 
can start now—and produce! 
Exclusive Territories are open for agents 
who know how to sell this PROVED 
MONEY MAKER. Thousands of Just- 
rite Torches are in use now. This success 
is ready for YOU! Write today! 
JUSTRITE MFG. CO. 
2061 Southport, Dept. 147, 












Justrite Noi9 


Chicago 














FREE LESSON 
‘Home Art Craft 


GOOD MONEY FOR SPARE TIME 


new easy way. Art novelties in big demand. Get free 
j os esson and auickly learn to decorate Gifts, Bridge Prizes, 
Toys, etc. No experience nec essary. Anyone can succ “eed 
r with simple **3-step method’’ and you earn as you learn. 
a uverything furnished including supply of Novelties 
for you te decorate and Homecrafters’ Outfit. 


NO CANVASSING 


Many sit at home and make extra money 
every week : oy time or full 
Write today tor big fos trated 
book and FIRST LE SS0N "REE. 
Absolutely not one cent to pay. 
Lesson is free. Openings in 
every locality. Write quick. 


FIRESIDE INDUSTRIES 
Dept. 51-P ADRIAN, MICH. 


Ye Price 





















Easy Terms 
Only 10c a Day 
Price on all 
SEND NO MONEY 
GUAR- 


+ Big Free Catalog shows all makes in 
Send post-card for lowest prices, 


SPECIAL PORTABLE BARGAINS — 


Brand New FEATHERWEIGHT—Latest Model Portable—up-to-date 
streamline features—now offer at amazing low price. Fully Guaran- 
teed—10 day trial—only 10c a day. etaila sent free! 


Free course In typing included. nw 
International Typewriter Exch., Dept i007eincans 


spe Fascinating 
book on scientifically 

solved true crime cases sent 
absolutely free to those over 17 


Also tells how to get into Scien 

tific Crime Detection. Home Study 

New opportunities. Travel. Steady Employ 

ment. Experience not necessary. Very easy terms 

SCIENTIFI 

Seer. caime ety INSTITUTE 
dette, Pres., ‘Dept. 11K7, Huntington, Ww. Virginia 


GIANT FROGS 


MARKETS WAITING! 


Millions of frogs will beused next 
! Get ready now for 1938 eggs. 
WE Buy! Good prices year round! 
* Small pond starts you. 
Men & Women starting every state and 
Canad sane momonay. x: yourname’ and 
mag rings special off obeginners. 
e book yen harem 
tay ” Dept. 144T) New Orileans,La. 



























Learn DIESEL 


in Los Angeles 


Qualify as a Diese! ond Ges Engine Expert. Lat 

est Equipment. Tested Methods Es tablished 
1905 Earn room soe 
Coach railroad fare allo 
This service only for re 


NATIONAL SCHOOLS 





r MAIL COUPON FOR FREE BOOK 

t National Schools, Dept. 10-PSA 

, 4000 So. Figueroa St., Los Angeles : 

: Name Age : 

: Address ; 

! i] 
City State 


POPULAR 





SCIENCE MONTHLY 














THIS COMPLETE, SIMPLE, PRACTICAL COURSE 








Learn Radio- 
TELEVISION 


Are you satisfied with the money you are 
now making? With the success and future 
of your job? Is your field over-crowded? 
Don’t go to sleep while destiny is ye 
new careers, new fortunes in the great fiel 
of RADIO and TELEVISION. 


Learn by Actual, Practical Training in 
a Leading Radio-Television Station 


Radio Station‘ KXBY, and Television Broadcasting 
Station W9XAL, owned and operated by First 
National Television, Inc., are the practical 
laboratories where you actually put into 
practice what you learn in class rooms. 
YOU LEARN BY DOING! Think what it 
means to you! The most elaborate and com- 
plete broadcasting stations at your disposal. This 
practical experience is absolutely vital to rapid 
wrogress, and to the thorough and advanced 
Lenatades necessary to win SUCCESS. 

BIG MONEY AND READY JOBS AWAIT 
RADIO-TELEVISION EXPERTS 
Unlimited opportunities in this new, expanding 
profession await alert, aggressive, trained men 

.men who LEARN NOW... men with vision 
to get in on the ground floor when the profes- 
sion is young and uncrowded. You know the 
truth of this. You know that TELEVISION is 
already a reality and is just waiting develop- 
ment of man-power when it will sweep the 
nation with its marvels. 


ONLY 6 MONTHS TRAINING FOR U. S. 
GOVERNMENT LICENSE 

Our “training on the job” qualifies you in 
only 6 months for a U.S. Government License 
(First Class) examination. Our new pro- 
fusely illustrated 48-pg. FREE book, “Pictures 
on the air”, gives you complete information. 
You owe it to yourself and your family to in- 
vestigate. Don’t wake up a year from now 
and find your friends making big money in 
fascinating Radio-Television careers 

. while you have stood still! 
ACT NOW! Send coupon today! 


FIRST NATIONAL TELEVISION, Inc. 
Training Division, Kansas City, Mo. 


~ 
i 
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a 
do 


at 








Mail Coupon Now! 





tot 


~ 


S. Q. NOEL, Pres., 
First National Television, Inc. 







Rush my Free copy of “Pictures on the Air” 


ion, I am 17 years old, or older. 
Name 


Street 





Town _ -State— - 
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describing opportunities in Radio and Televis- 


Dept. EE-10, Fidelity Bldg., Kansas City, Mo. 


Our Construction Ki 


(Continued from page 22) 


. Finished awe 


can be made with Kit E. It is 3 ft. 
Z. H.M.S. Bounty, 11%-in.............. 
1M. Show boat, illuminated, 14-in.... 
2M. Ocean freighter, 14-in................ 
3M. Yacht Nourmahal, 8%-in.......... 
4M. Oil tanker, 14-in. 


5M. Liner President Lincoln,14%4-in 


ts 





| of U.S.S. "Texas," which 


long 


. 1.50 
. 1.50 
. 1.50 
. 1.00 
. 1.50 
. 1.50 


STANDARD SHIP MODEL KITS 


A. Whaling ship Wanderer, 20%- 
in. hull, 27% in. over all 7.40* 
D. Spanish galleon, 24-in. hull, 30 
MR. OVER GEL. «......4:.. ere 
E. Battleship U.S.S. Texas, 3-ft..... 7.45* 
G. Elizabethan galleon Revenge, 
25-in. hull, 28 in. over all............ 7.25* 
L. Farragut’s flagship Hartford, 
steam-and-sail sloop-of-war, 
33%-in. hull, 41 in. over all 8.45* 
Q. Privateer Swallow, 12%-in hull, 
20 in. over all 4.957 
V. Clipper Sovereign of the Seas, 
20%-in. hull, 26 in. over all . 4.957 
. Trading schooner, 17%%-in. hull.. 4.907 
2S. U. S. Navy destroyer Preston, 
31%-in. hull . 5.95’ 
3S. Constitution (“Old Ironsides’”), 
21-in. hull, 31 in. over all . 6.50* 
4S. Clipper ship Great Republic, 
31%-in. hull, 42 in. over all...... 8.40* 
5S. Coast Guard patrol boat of new 
165-ft. class. Full-hull model, 
14-in. scale, the hull being 205% 
in. long........ . 4.95* 
6S. Brig Malek Adhel, %4-in. scale, 
20-in. hull, 33 in. over all, 
frame-and-plank construction; 
finely finished boxwood blocks, 
deadeyes, belaying pins, grat- 
ing, ete., are included 9.757 
8S. Fishing Schooner Bluenose, 
17%-in. hull, 22 in. over all 4.957 
9S. Whaleboat, 14 in. long; partly 


shaped hull and raw materials 
for making all equipment 
(Continued on page 24) 





ie a ———— 
Kit 5M—"'President" liner, 1434 in. long, 
latest in our Model-of-the-Month series 
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when answering advertisements in this magazine. 





FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery oj 
MATHEMATICS 


Prepare now to ad- 
vance yourself to an 
important job by 
Mathematics Train- 
ing. Mathematics is 
the foundation of all 
mechanical and scien- 
tific work, and of all 
business or industry 
based on _ science. 
Without this essential 
knowledge even the 
most capable man is 
left behind while 
others forge ahead 
to better jobs, big- 
ger contracts, more 
money. You need 
mathematics to solve 
technical problems 
and to improve, speed 
up and check on your 





work and the work 
of others. 

Now you can learn 
mathematics by an 
easy, inexpensive and 
time - saving method. 
A very simple and 
extremely interesting 
course in book form 
has been prepared 


for you by an expert 
who has devoted a 
lifetime to teaching practical men the 
fundamentals of this important subject. 


MATHEMATICS 
FOR SELF-STUDY 


By J. E. Thompson, B.S., A.M., Dept. of 
Mathematics, Pratt Institute 

These books start right from the beginning with a re- 
view of arithmetic that gives you all special short-cut 
and trick methods that save countless hours of your 
time. Then they go right into higher mathematics and 
how you how simple it is when an expert explains it for 
you. In no time at all you will be tackling with ease 
the most difficult questions on this subject. 


Paes \ 











An Expert’ 
A Complete s 
Course and Simplified 
Reference 
Library in Methods 
5S Volumes 
Mr. Thompson, the author 
Arithmetic of these books, has had 
Algebra many year experience in 
Geometry mathematical training. He 
ais presents each practical 
Trigonometry method and problem in the 
Calculus clearest, simplest way. He 
gets right down to the kind 
1598 Pages Illustrated of information that you 
need in your daily work. 








Send No Money—Mail This Coupon 
for FREE EXAMINATION 
Fess ses Ses F288 S888 SSeS SF eeee 


D. Van Nostrand Co., Inc. 
250 Fourth Ave., New York 


Send me MATHEMATICS FOR SELF-STUDY in 5 

ime Within 10 days I will either r rn the books 

r send you $2.95 ; first payment and $2.00 per month 
for 3 month total $8.95 (5% discount for cash) 

°8.M. 1 ) 


Add 

Cit nd State 
Connection 

Reference 

Address 


FOR FREE CATALOG of best books of practical 
instruction and technical information, check here. If you 

do not want Mathematics for Self-Study cross out 
§@ paragraph above. 
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Our Construction Kits 


(Continued from page 23) 





You drink 
SATURDAY NIGHT 
NBC NETWORK 





Kit 9S—Ma- 
terials for 
14-in. model 
whaleboat 


and then 





30¢%-GOsr 
IN CANADA 


SLIGHTLY HIGHER 


BE WISE --ALKALIZE ! 
An Alka-Seltzer Tablet in a glass of water makes 
a pleosant-tasting alkalizing solution 

it and it does two important things 

First, it brings quick, welcome relief 


from your discomfort 


the cause 
of the trou- 
ble when 
associated 
with an ex- 
cess acid 

condition 





AT ALL DRUGGISTS 



































FURNITURE KITS 
No. 4. Solid mahogany book 
trough 22% in. long, 9% in. wide, 
and 24%, in. high over all. Ready 
to assemble, with finishes 5.30* 
No. 5. Solid rock maple hanging 
wall rack with one drawer, 19% 
in. wide, 33% in. high. Ready to 
assemble and stain included 5.75* 


WHITTLING KITS 
No. 7. Whittling kit with two 
shaped blocks for making sea 
captain 5% in. high. A knife, 
three bottles of paint, pocket 
sharpening stone, and instruc- 
tions are included 1.50 






YSTEM, SIDNEY. 


[THAT's THE 
S 

| You'LL $00N BE 
FEELING FIT 












] 


ALKA-SELTZER. 





BRING ME AN 





Kit 4M is for building this oil tanker 


No. 8. Whittling kit for six dif- 
ferent Scotties. Each is 2 by 2% 
in., sawed to shape. Paint, paint- 
brush, sharpening stone, and in- 
structions are included 1.00 
No. 10. Copycraft whittling kit for 
making one of several Hobo 
Hank novelties. Contains a 
master model of tramp’s figure, 
5°, in. high; whittling block, ex- 
tra wood for making a desk set, 
pipe rack, or other project; sharp- 
ening stone, brush, paint 1.50 


INTIN(' | No. 11. Copycraft whittling kit for 
| making elephant Jumbo. Con- 


offers BIG PROFITS tains a model of the animal, 3's 


in. high; whittling block, V- 





‘ards, Stationery, Cireulars, ete. 


sy Fules. So d direct from f se shaped carving tool with han- 
orvo Joes raised printing like . . < ai 5 
engraving. Junior press, $5.90. dle, brush, and paint 1.50 


Larger, $11; power, $147. Do Your 
Own Printing: Save Money. Pays Note: If vou live west of the Mississippi River or in 
for itself in short time. Write for 


Canada, add 50 ceuts to all prices marked with an as- 
full details. THE K Y - 
EXCELSIOR panes @-33. aan oon teri (*) and 25 cents to all prices marked with a 


SAW peels 







SCRAPE? Popular Science Monthly, Dept. 107A 
° . ° 353 Fourth Avenue, New York, N. Y. 
Paint it with oc saan ae ia ak Aten 
NEW-SKIN I 1 th postman tl price shown above plus 
: ¥ cent I tage in fu payment (Canadian 
and forgetit! tc. 0. D 
me i 
Add 
Cit State 
(Print name very clearly.) 

If you prefer t end your remittance with thi 
ord you ive tl C.0.D. cha Remi by 
rder, check, or registered mail. This offer 
i he 1 1 St 1 Canada 
\l 1 
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| See PLEASE PRINT PLAINLY 
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LAG ® 
THRILLING 

32 PAGE BOOK 


@ 39 actual photographs. 
Authentic history of rail- 
roading from 1769 to 
1937. FREE with $1.00 
purchase of StromBecKer Ready-To-Assemble 


Locomotive Models. Complete with all wood 
parts and supplies. No special tools or skill 
necessary. Send $1.00 with this ad for all 
parts to build Mikado Locomotive 1922H 
shown here and 3 Modern Freight Cars 
1922T (not shown). Finished train 3314” 
long. Address Strombeck-Becker Mfg. Co., 

Dept. $107, 


Moline, III. 
BL Money beck 

guarantee. Free 
Mikado Locom tive, 2H. catalog on 
ites sate _ae request. 


WANT a_ new business 
DO YOU profession of your own, 

with all the trade you can 
attend to? Then become a foot correctionist, 
and in a few weeks earn big income in service 
fees—not medical nor chiropody—easy terms for 
home training, no further capital needed, no goods 
to buy, no agency. Established 1894. Address 
Stephenson Laboratory, 62 Back Bay, Boston, Mass. 





. . 
Make Money in Spare Time 
Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. And you can 
make good money at it. Write for particulars to Popular 
Science Monthly, Circulation Manager, 353 4th Avenue, 
New York. 





When Writing Advertisers 
Please Mention POPULAR SCIENCE 











ELEGRantCAL 


The FIELD with a FUTURE 
For those who cannot afford the expense of 
4-year college training, Biiss offers a CON- 
DENSED ONE-YEAR residence course, ap- 
proved by educators; endorsed by industry. 
44 years experience. Modern laboratory and 
shop equipment, suburban campus. Excellent 
faculty; wholesome, friendly atmosphere. 45th 
year begins September 29th. CATALOG! 


ity BLISS *'scnoot"” 


110 Takoma Ave., Washirgton, D. C 


















AVAILABLE RIGHT NOW 
AT ALL CORONA DEALERS 





CORONA SPEED MODELS 


The very latest word in portable typewriters — fast, 
amazingly complete, easy to operate. Long list of 
important features—Floating Shift, Touch Selector, 
Speed Booster, ete. Easy payment plan—as low as 
$1.00 a week. Be sure to “‘see Corona first’’! 
eeceseeeee MAIL COUPON TODAY eccescccess 
L C Smith & Corona Typewriters, Desk 10 

721 E. Washington St., Syracuse, N. Y 


I'm thinking of buying a Corona. Please mail free 
booklet describing your four different model 


Name 
Street 


City 
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World's Fastest Lens 
Photographs Nebulae 


Six times as fast as the fastest can- 
did-camera lenses, a new telescope eye 
in use at the Mount Wilson, Calif., ob- 
servatory has photographed nebule so 
dim that they are 30,000 times fainter 
than the dullest visible star. The new 
lens, used in conjunction with the ob- 
servatory’s 100-inch telescope, is said 
to be the fastest in the world. It has an 
optical speed of F/0.59, whereas the 
largest aperture in use on the modern, 
high-speed miniature camera is F/1.5, a 
difference of 600 percent. The light re- 
flected from the big, 8'4-foot telescope 
mirror is concentrated by the new lens 
into an image only two twenty-fifths of 
an inch long. So little light reaches the 
film, in taking pictures of the nebula, 
even with the high-speed lens, that an 


exposure as long as sixty hours is 
necessary to take the photograph. 
Fire Bricks Wrapped 
in Steel Jackets 
FIRE bricks for metallurgical fur- 


naces, where very high temperatures 
must be withstood, now are made with 
steel jackets. Previous types of bricks 
for use under severe temperature con- 
ditions were physically weak, and their 
use was thus limited.- The new blocks, 
after being molded under high pressure, 
are encased in three sides in a jacket 
of heavy steel, then laid in the furnace 
so the wall is lined with a complete 
lattice of steel. In use, the edges of the 
steel melt and fuse with the brick it- 
self, forming a highly resistant surface. 
A short distance back from the heated 
face, however, the steel remains intact, 
adding greatly to the strength of the 
wall. 


New Fiber Wall Board 
is Stronger than Wood 


STRONGER than wood, and said to have 
three times that material’s heat-insulat- 
ing qualities, a new fiber board has re- 
cently completed laboratory tests at 
Columbia University, New York City. 
Fibrous material left from sugar-cane 
stalks after the juices are extracted 
are pressed into panels an inch thick, 
four feet wide, and twelve feet long. 
These panels are coated with a layer of 
black asphalt that prevents the pene- 
tration of moisture, and one side is 
sprayed with a thin aluminum coating. 
This serves to reflect heat, while the 
porous texture of the board itself makes 
it a poor conductor of heat. Tests made 
at the university show that this mate- 
rial is more than three times as strong 
as horizontal wood sheathing, and twen- 
ty-eight percent stronger than diagonal 
sheathing commonly used. It has been 
accepted as a construction material by 
the building department of New York 
City. 
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J. A. Rosenkranz Mrs. J. A. Rosenkranz 


Co-Founders of National Schools 


DONORS OF THE FUND 


After 32 years of continuous and succes 
Mr. and Mrs. J. A 
markable offer ever annour 
plete Scholarships, 
Resident Courses of National School 


Rosenkranz 
wed in Trade 
valued at $ 


are making the mi 
School history 


to be given away 


tinental United States to Los Angeles. 
Scholarship Fund, the donors 
purpose is to help 100 deserving and ambitious men who wish t 
thead in life and realize that the proper kind of training 
crease their chances for succe 


ANY MAN OVER 17 ELIGIBLE 


ANNOUNCING $9 elere, 


sful management of National 
st re- 
100 Com 
25,000 in Combination Extension 
absolutely 
including Round Trip Transportation from any point in con- 
In establishing this unusual 
wish it clearly understood that its 


) 


will in 


NATIONAL SCHOOLS’ 
32nd ANNIVERSARY 
SCHOLARSHIP FUND 
Absolutely 


ion FREE 


Complete Trade Courses 
To Be Given Away 


WINNERS WILL RECEIVE COMPLETE 
PRACTICAL TRAINING 


National Schools, established in 1905, has gained 
recognition as one of America’s foremost trade school 
Revolutionary progress has been made in perfecting 
a training plan that enables ambitious men to thor 
oughly qualify for success in the trades taught by this 


et 


Are you mechanically inclined? Are you kept down by lack of train- 

ing? Are you in a rut?’ Are you ambitious to succeed in the line school 

of your best abilities and interest Here is your opportunity to Scholarship winners will receive exactly the same com 
achieve your ambition and desires to the full extent absolutely plete training given regular students of the combi 
without cost, whether single or married. ‘ nation Extension-Resident Courses. Only a residential 


START AT HOME—FINISH IN CALIFORNIA 


school such as National can offer this type of instruc 


tion, which enables the student to master the pre 
Winners of the Scholarships will receive technical and practical liminary technical phases of his training at home; 
training in the instruction division they have entered. They will and then complete the necessary intensive shop train 
receive their preliminary theoretical training at home; and will ing at Los Angeles so essential for success in the fol 
then go to Los Angeles to receive their final shop practice in the lowing practical trades 
training departments of this milli on Any llar school The winning 
scholarsips include all tuition cost + Round Trip Trans —_ atio n DIVISION ONE 
fare from any point in « ont caental | U n nite d States to Los Ang 
(Citizens of Canada are also eligible for scholarships. ) AIR CONDITIONING 


EASY TO ENTER—ANY MAN CAN WIN 


DIVISION TWO 


All you have to do to take advantage of this almost unbelievable 

opportunity is to send your entry blank at once, indicating in which 

of the following four divisions you wish to enter: Division mre ELECTRICITY 
AIR CONDITIONING; Di ion Two, ELECTRICITY; Dis 

Three, RADIO AND TELEVISION ; Division Four, DIESEL AND DIVISION THREE 
GAS ENGINES. By return mail u will receive full instructions 


with information to help you co ete 


the only requirement for com 


RADIO AND TELEVISION 





peting for one of the scholar hi which will be to write not over 

150 words telling. “WHY 1 WANT i) GET INTO ATR CON DIVISION FOUR 

DITIONING (Or ELECTRICITY, or RADIO AND TELE 

VISION, or DIESEL AND GAS ENGINE WORK, depending upo DIESEL AND GAS ENGINES 
the division in which yt . are entered). The only thing that coun 

vith the judg is j nest re m for your choice, nothing «€ 

aall sanddees Geis Fo Pome to worry whether or 1 write well Mae SMR Moll Sa hd: a1 9-0 8 adele? te 
or poorly. The 100 be A isons Vv |! win the 100 Complete Sct 

hips. Winners will nounced not later than Dec ber 31, 1 NATIONAL, SCnodts, Dept. 10-PSF 

MAIL YOUR ENTRY" LANK \T ONC 0 So. Figueroa St., 





rey Angeles, California 





100 scholarships to the winners. (Escrow No. 3955) 
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Bank, Hollywood, California, to guarantee the g-anting of the 


d enter my 


send full details of Sch« lars hip Offer, ar 
f arship 


ontestant for one of the 100 Free Sch« 








NATIONAL SCHOOLS |* 


4000 South Figueroa Street 
LOS sainae 


State 


1 want to enter Division — 














Portable 


World’s ae rery Rad ios 


Justa ——— —Wt. only 
Midg SUI 
IN COUDSPEAKER. ~A AE RI at Re 


quires no ground—Hi effic iency circuit and 
quality parts. as Broadcast, short wave and 
foreign bands! Simple tooperate—dur t le 
free. Ideal Radio for Office, A 

del ee 











ege, Camps, Trailers, 





Tourists, etc. Battery mc ide case for us neon fa arm 
boats, autos, etc. Electric model uses 110 A. Cc :-D C, Either model kit 
of parts for $6.49 Wired and che ked re $6.99 complete 





ready to listen! Beautiful break pr« t 
and pay po stmanb alanceondelivery.( Batteries 


SEND ONLY $1. 00; r battery model $ 25 extra . Free catalogue 


listing 100 other radios a "fac tory price. Order now! Guaranteed. 


TINYTONE RADIO CO., PS-10, ‘KEARNEY, NEBRASKA 

























en Over 18—Under 40 
This opportunity is NOT open to boys under 
18 or men over 40. Butif you are WITHIN 
these ages, you owe it to yourself to investi- 
gate this opportunity of acquainting yourself 
with Diesel—the new, fast-growing field. 





State age, 


CALIFORNIA 





| 
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In your own home, learn about Diesel 
No ome necessary. At our expense, see how plain every 
is made — how thoroughly you grasp it — how greatly you will en- 
joy the work 


when answering advertisements in this magazine. 





The Plastex Industry needs manufacturers on small scale 
and for big production of Lamp and Clock Stands, Art 
Goods & Novelties in Plastex and Marble imitation 
Experience unnecessary. ‘%c material makes regular lic 
store sellers. Rubber moulds furnished for speed pro 
duction. Small investment brings big returns. Ambi 
tious men have chance for rea! prosperity. Our free booklet wil! 
interest and benefit you. Plastex incustrics, Dept. 2, 1085 
Washington Avenue, New York, 
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is Your Job Safe? 

Just as the gasoline engine changed 
the jobs of thousands who depend- 
ed on horse-drawn vehicles for their 
living—so now the Diesel engine is 
fast invading both the power and trans- 


portation fields, and threatening the 
present jobs of thousands. 


What This Field Offers You 


Diesel engines are replacing steam and 
gasoline engines in power plants, motor 
trucks and busses, locomotives and ships, 
aircraft, tractors, dredges, pumps, etc 

opening up well-paid jobs for Diesel-trained 
men. You get all the latest Diesel develop- 
ments in our course. Special diagrams for 
quick understanding of this new power. 
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If you are over 18 and under 40, send postcard, 
inning lessons FREE. No obligation. This 





and get 2 beg 


may be the turning point in your life, so write TODAY! 
American School, Dept. D-746, Drexel Avenue at 58th Street, Chicago, Illinois 
Test Yourself for a Good Pay Job—Steady Work 






















Know Electricity as 
Experts Know It / 





and Get an Expert’s Pay! 


| ECOVERY has begun! The months 

charged with significance and expectation 
will you do to get the jump on the other fellow ? 
Thousands of men have used 
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of Practical apr pray 


a comy electrical educs 
founded A. eties on 20 years of shirt Saas anor’ t 
k a wt ye It is jammed from ¢ er 1 
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} it i >» daily guide of 1,000 highl 
| ke nd engineers. Croft tel 1 the thir 
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No money down—easy payments 


Free Examination Coupon , 


McGraw-Hill Book Co., 330 W. 42nd St., N.Y. 
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My Verso 
service assures 
strictest confi- 
ee nee on all 

our patent 
problems Send 
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PATENTS 


PERSONAL SERVICE me model or 


drawing, or sketch and description of your invention, and 
$5.00. I will make a search and report promptly as to its pat 
entability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney 


L. F. Randolph, 340-D Victor Bidg., Washington, D. C. 


TRIAL LESSON IN 


@@-DRAFTING 


pare good jobe no win  Deattie ng. Leora At HOME 






spare time (or , Send post 

card for FREE TRIAL LESSON roy see how easy 

to learn and get a go« 

CHICAGO TECHNIC AL COLLEGE 

236 Tech. Bidg., L118 E. 26th St., Chicago, Ill. 
mweo wea to «« “oe t lee ftin 

y ring, Ar 4 tecture, Ble sriotty dir ¢ 4 

ditvonss ng or Radio—send for FREE Blue Book 
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ie ed a Ny PATENT 


SEND FOR FREE BOOK => “all 
HOW TO OBTAIN A PATENT, fom c 


Settee 


written by a Former Member of the 
Examining Corps (1922-24) of the U.S 
Patent Office. If yor int to profit b 
your idea, you should take steps to apply for a I s 
Patent at once. Your first step is to get his Free Book 
This interesting illustrated book contains valuable in 
formation you should hi It tells you fully how to 
obtain a patent on your | me in the quickest way. With 
this Free Book you will also receive a ‘‘Record of In 
vention’’ form on which you can easily record your idea 
Personal and Confidential Service: Your case will be 
personally handled only by a Registered Patent At- 
torney who is also a Former Member of the Examining 
Corps of the U. 8S. Patent Office. All communications 
will be strictly confidential 


MAIL COUPON TODAY for FREE PATENT BOOK, 
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and RECORD OF INVENTION Form. 


CARL MILLER 
VR ee ee ee 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 
1638 Woolworth Bidg., Dept. 107-C, New York 

MILLER BUILDING, DEPT. 107-C, WASHINGTON, D.C. 


Please send me your Free Book, —w to Obtain a Pat- 
ent,’ and *‘Record of Invention Fo 
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Powerful Movie Lens 
is Four Feet Long 


CALLED the most powerful in the 
world, a telescopic movie-camera lens 
four feet long and eight inches in diam- 
eter has been constructed in England 
and placed in service for newsreel pho- 
tography. When it is trained upon a 
man 250 feet away, his head and shoul- 
ders cover the entire picture, and a full- 
length view of a person that will fill a 
theater screen is obtained at a distance 
of 750 feet. Armed with the new equip- 
ment, a photographer can film public 
ceremonies from a point of vantage 
well away from the crowd. Applica- 
tions also are foreseen for military pur- 
poses, aS in checking the accuracy of 
artillery fire against a distant target. 
The effectiveness of the lens in such 
long-distance work was demonstrated 
in one experiment when it took a pic- 
ture clearly showing the wires of the 
short-wave radio antenna of a London 
television-broadcasting station at a dis- 
tance six miles away, although even 
the tower on which the aerial was 
mounted was barely discernible to the 


eye at this distance. 


Uranium Prolongs Life 
of Electric Bulbs 


URANIUM, the mother element of ra- 
dium, increases the life span of high- 
power electric bulbs, in a recently pat- 
ented process. Powerful lamps, such as 
those used in photography and for mo- 
tion picture projectors, are subject toa 
sudden surge of current when the elec- 
tricity is turned on. This momentary 
overload reduces the life of the filament, 
especially when a lamp is turned on and 


off frequently. If a tiny capsule of 
uranium oxide is connected in series 
with the lamp filament, the inventor 


discovered, this surge of current is elim- 
inated, thus prolonging the life of the 
lamp. . 


Bees Report Nectar by 
Doing a Dance 


3EES communicate with each other in 
the language of the dance, a German 
scientist reports. When a bee discovers 
a source of honey, he loads up with the 
nectar and starts for the hive, where 
he reports the discovery by a queer sort 
of dance, turning round and round ina 
circle, with little, tripping steps. The 
other bees crowd around, then rush out 
and find their way to the nectar-bear- 
ing blossoms. The dance, it is explained, 
is a sign that treasure has been found; 
the bee carries on him the scent of the 
nectar, which the other bees use to 
guide them to the place where the dis- 
covery was made. In addition, a bee 
can broadcast another odor by means 
of an organ on his abdomen, for the 
guidance of the other members of the 
hive. 
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Inventions Promoted 


Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 





New Ideas now Salable 


Before Patenting 


Practical, useiul inventions may now be sately 
marketed without patenting expense. Write for 
proof that we have been successfully selling both 
patented and unpatented inventions, since 1924 


Chartered Institute of American Inventors 


Dept. 3, Barrister Building ‘Washington, D. C. 





PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 


Form, ‘‘Evidence of Conception” and instructions, 


“How to Establish Your Rights’—FREE! 


LANCASTER, ALLWINE & ROMMEL 
ATENT LAW OFFICES 
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413 Bowen Building Washington, D. C. 














Earn Cash at Home! 


Raise giant patented mushrooms! 
We supply materials and instruct 
with pictures. Our 25 Coast-to- 
Coast branche buy all crops Big 
FREE hook, photos tell if your cellar 
hed, barn, ete suitable. Write to- 
day. (Established 190s.) 


UNITED MUSHROOM CO. 
3848 Lincoln Ave., Dept. 341, Chicago 








$1260 to $2100 Year 


Men-Women 
Get ready FRANKLIN INSTITUTE 
immediately. Dept. G256, Rochester, N. Y. 
| Rush tome FREE of charge, 
Common z ist of S. Go ernment big 
- S pay positions. Send page 
education. & tack describindeslavies hnate. 
= work and free sample coach- 
Mail ? ing test 
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today, 
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Best Eclipse Pictures 
Taken by Amateur 


AN AMATEUR astronomer, Fernando e 
de Romana, of Arequippa, Peru, made e 
| some of the finest photographs ever tak- 
en of the sun’s corona during the eclipse 
of June 8, 1937, according to an an- 
nouncement issued recently by Harvard 
University. Using his own hand-operat- 
ed telescope camera, with special light- 
polarizing screens lent to him by the | before I invested my money 
university, Romana obtained four pho- m ae: 
tographs that clearly illustrate the ef- | IN @ new dictionary. Here are 
fect of polarization in the light of the | e 
corona. He also made four fine pictures some of the facts I discovered: 
of the sun as it appears to the naked 
eye, unaffected by the polarizing screens. 
Harvard officials, it is explained, had 
decided not to make any pictures of the 
June eclipse, but Romana’s request for 
advice resulted in their lending him the 
valuable equipment. 





Teeth, Like Trees, 
Show Growth Rings 


HUMAN teeth, like tree trunks, carry 
a record of the owner’s growth and med- 
ical history in the form of rings laid 
down at regular intervals, recent inves- 
tigations reveal. Each four days, a new 


ring forms on the teetn of a growing | MY LIBRARIAN SAID: “Many Dictionaries Are Called ‘Webster’ 


child. Such rings are not visible to the 


naked eye, but are made visible under a | but the Only Genuine Webster is THE MERRIAM-WEBSTER” 
microscope by special treatment. Dis- | “In 1828, Noah Webster completed the first riched its proud heritage by incorporating in 
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eases leave their marks in the changes Webster's Dictionary. After his death,G.&C. each successive edition the highest scholar- 
| that can be found in the structure of Merriam acquired all rights in the publica- ship of its generation. You can identify a 
| the rings that were formed during the tion of Webster's Dictionaries. To this day, | genuine Merriam-Webster by the name and 

course of the illness, and the experience the Merriam Company has constantly en-_ the circular trade-mark on the cover.” 


of birth leaves its own special ring, dif- 
ferent from all the rest, making it pos- | A COLLEGE PRESIDENT TOLD ME: “For a Century Each 
sible to compare the amount and quality | MERRIAM-WEBSTER in Its Day Has Been the Supreme Authority” 


of the tooth before as well as after 
birth. “The Merriam-Webster is the standard of the _fice; professional and business offices every- 
schools and colleges of the country; StateSu- where. Such universal preference is your 
| preme Courts; the Government Printing Of- soundest guide in the selection of adictionary*’ 


Army Doctors Study A NEWSPAPER EDITOR SAID: “THE NEW MERRIAM-WEBSTER 
Aviators Ear Is the Greatest Single Volume of Information Ever Published’ 


“It goes far beyond the ordinary conception articles amazingly rich in practical and cul- 
of a dictionary. Not only does it have the tural information. It is a library of knowledge 
largest vocabulary ever published, butinad- in one volume—a priceless investment for 
dition it contains thousands of encyclopedic yourself and for your children’s future.” 


“AVIATOR’S EAR,” a condition that af- | 
fects airmen and passengers in high- | 


flying transport planes, has received at- 
tention lately from the U.S. Army Med- | 
ical Corps. The difficulty is caused by MY BOOKSELLER SAID: “It’s the Only Unabridged Dictionary 


; | the difference in pressure between the 
. air in the cavity behind the ear and Completely Revised to Include the New Knowledge of our Day” 


that on the outside of the ear drum. “The New Merriam-Webster is 20 years’ in our time, but also records the vast his- 
As a plane ascends, the outside air pres- | newer than any comparable dictionary. It not _ torical changes, and the remarkable advances 
sure decreases, but the air trapped in only covers fully the growth of the language of science and industry, during recent years.’ 
head passages retains the ground-level 

pressure. The condition most readily | The New Merriam-Webster, WEBSTER’S NEW INTERNATIONAL DICTIONARY, Sec- 
attacks persons who are ill, asleep, or | ond Edition, contains 600,000 entries—122,000 more than in any other dictionary. 
have a bad cold. For this reason, most | 12,000 terms illustrated. 3,350 pages. Mail coupon for new illustrated booklet. 
experienced aviators try to avoid flying 


when they have bad colds because of | YOUR BOOKDEALER WILL BE PLEASED TO SHOW YOU A COPY 
the discomfort and paim they feel im | [ire iaaai iii) 6 opie) iiss: mera yn yep remnnontE a) oie 
their ears. Pain and inflammation, THE NEW MERRIAM-WEBSTER ; G. & C. Merriam Co., Dept. 836, 


ringing, and deafness are the most com- sage spe Re re 
: r ‘ : ease sen me tree lilustrate ookie 
mon manifestations. Often the trouble : WEBSTER’S j describing WEBSTER’S NEW INTERNA- 
can be avoided simply by swallowing. bapa 3 a ene —— 
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TO BE SURE OF A PROPER FIT 
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It’s an old fallacy that you can’t put a square peg in 
a round hole. Of course you can! But it won’t fit! 
To be sure of a good fit, get a peg that’s made for 
the hole. 

The same applies to parts for your car or truck. 
When replacement parts are needed for your Ford, 
insist on Genuine Ford Parts. They’ll fit properly — 
accuracy in many cases within a fraction of a thou- 
sandth of an inch. They'll wear longer. They’ll give 
you better service. 
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FORD PART 


But there are other reasons, too, why you should 
use only Genuine Ford Parts. Quality materials, 
precision manufacturing, expert workmanship, rigid 
tests, careful inspections — all these are your assur- 
ance of maintaining Ford quality, Ford performance 
and Ford economy for the life of your Ford.V-8. 

Most Genuine Ford Parts are packaged for your 
protection. They are sold and installed by Ford deal- 
ers everywhere and by garages that display the sign 
“Genuine Ford Parts.” 


FORD MOTOR COMPANY 
MICHIGAN 


DEARBORN ° 
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While divers 
probe for the 
sunken Lusitania's 
treasure, motion 
pictures and ra- 
dio will report the 
great sea drama 






New Worlds 


BENEATH THE SEA 


By Edwin Teale 


NDER the sliding waves of the to a broadcasting studio and a 
gray Atlantic, twelve miles off movie set. 
the southern tip of Ireland, one In preparation for this adven- 
of the great dramas of the sea’ ture, two Americans, Capt. John 
is about to begin. Working more than’ D. Craig and Max E. Nohl, have 
300 feet below the surface, daring men __ tested their equipment in the still 
in ingenious, scientifically designed div- waters of Maine quarries, in the 
ing suits will seek the gold of the sunk- 
en Lusitania. In addition, they will 
make underwater sovnd movies of the 


salvage work and broadcast a step-by DAV Y J O N E S‘S LO C K E R ¥ | E L D S 


step radio report of operations from the 
flo f ean. avy Jones’s - 
ous locker will thus be transformed ta VAST REALM FOR EXPLORATION 
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The Tritonia, one of the 
new types of diving suit 
that will be used in sal- 
vaging the Lusitania's 
gold. The diver carries 
his own air supply in 
tanks on his bock, and 
so needs no supply line 


Some of the strange ‘ ; 
specimens of marine which the vessel carried. 


life that are seen by Their attempt to snatch 
explorers of the deep this rich prize from the sea 


depths of Lake Michigan, and, fi- 
nally, in U. S. Navy pressure chambers 
at Washington, D. C. Unlike the con- 
ventional diving suit, their 288-pound 
outfit requires no air line. High-pres- 
sure tanks, strapped to the diver, sup- 
ply the needed oxygen. On a tiny 
instrument panel within the suit, dials 
will indicate the depth, the pressure, 
the temperature of the water, and the 
amount of oxygen remaining in the 
tanks. During descents, a built-in micro- 
phone will connect the diver with the 
mother ship, while a 4,000-candlepower 
lamp, will illuminate the depths. 

These lamps were specially designed 
for the work by General Electric engi- 
neers. They are waterproofed with 
heavy rubber and are able to withstand 
pressures of 500 pounds to the square 
inch, more than three times that en- 
countered at the 312-foot depth where 
the Lusitania sank on May 7, 1915, after 
being torpedoed by a German U-boat. 
Cooled by the deep-sea water, the lamps 
will have a life of approximately 
twenty-five hours. In the open air, their 
intense heat would burn them out in a 
few minutes. Twelve 20,000-candle- 
power lamps, filled with nitrogen and 
argon, will be mounted on a special 
submarine stage to provide illumination 
for the undersea cameras. 

Cooperating in the salvage venture 
is a British concern. Its divers will de- 
scend in 900-pound “Tritonia”’ suits, ar- 
ticulated shells of superstrong alloy 
which protect them from the terrific 
pressure of the ocean bottom and enable 


30 


them to work for as 
long as ten hours at a 
stretch, even eating 
their meals from tiny, 
breast-high shelves 
within the suits. Lab- 
oratory tests have in- 
dicated that such out- 
fits can function 2,400 
feet below the surface. 
3ecause the pressure 
does not change within 
the alloy suit, divers 
can be pulled straight 
to the surface. They can 
come from the Lusi- 
tania’s depth in three 
minutes, as opposed to 
two hours for an ordi- 
nary suit, in which fre- 
quent stops must be 
made for the diver’s 
system to become ac- 
customed to the change 
in pressure. 

It was in a Tritonia 
suit that Jim Jarratt, a 
British diver, reached 
the hull of the sunken 
liner in the fall of 1935, 
establishing its exact 
location off Old Head 
of Kinsale, Ireland. 
Now, with the latest 
aids of science, under- 
sea adventurers are re- 
turning for the $15,000,- 
000 worth of bullion, 
currency, and jewelry 


focuses attention once more 

upon the last frontier of ex- 

ploration—the world of the 
ocean bottom. Airplanes have soared 
over the north pole. Balloons have risen 
to that gateway of the void—the strat- 
osphere. Automobiles are chugging 
over the roads of darkest Africa. Yet 
the world of the ocean bottom, compris- 
ing almost seven tenths of the area of 
the earth, is still the stronghold of the 
unknown. 

The blue surface of the sea is like an 
impenetrable wall behind which moves 
a vast pageant of life of which we know 
little. On the floor of the ocean,.-there 
are gold deposits, volcanoes, oil pockets, 
new and untapped sources of wealth 


An fed 
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Wars of the future may be fought in 
these dim depths. So far, however, only 
Dr. William Beebe and his companion, 
Otis Barton, riding within the hollow 
steel ball of their bathysphere, have en- 
tered that fantastic world which lies 
half a mile below the surface of the sea. 

Peering out through quartz windows, 
as their Santa Maria of the deep 
dropped lower and lower, they glimpsed 
bizarre creatures—clouds of luminous 
shrimps; flying snails propelling them- 
selves through the water on leathern 
wings; fish with phosphorescent wings 
and tails; orange-lighted squids; con- 
stellation fish adorned with luminous 
golden spots surrounded by purple 
lights; unknown creatures of the deep 
that produced sparks as big as pennies, 
sparks that glowed for an instant and 
disappeared. This blue-black world of 
luminous inhabitants is a realm of re- 
search intriguing to science. 

One interesting line of attack upon 
its many mysteries is foreseen by Dr. 
Beebe. Just as astronomical observato- 
ries are erected on mountain tops, he 
believes that chains of submarine observ- 
atories will be constructed on the floor 
of the sea. Giant mushrooms of steel, 
glass, and concrete, they will be reached 
by stairs and elevators from a landing 
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Amateurs are becoming undersea 
explorers. Fitted with helmets, 
one group hunts sunken villages 
along the southern French coast 


stage at the surface. Here 
scientists will conduct year- 
round researches, and visi- 
tors will glimpse a wonder 
world now virtually un- 
known. 

Imagine yourself descend- 
ing into one of these sub- 
marine lookout posts of the 
future. A quick descent in 
an elevator transports you 
into another realm almost 
as strange as if you had 
made a trip to Mars. The 
submarine building in which 
you find yourself has lab- 
oratories for scientific re- 
search, museums for under- 
water curios—but, most in- 
teresting of all, batteries of 
quartz-glass portholes that 
look out on the life of the 
ocean floor. 

You glance through win- 
dow after window at an 
endless panorama of action. 
Creatures of the sea bot- 
tom parade through coral 
forests and among waving 
tapestries of seaweed. Jelly- 
fish go throbbing by in 
schools. A shark slides past 
within a dozen feet of your 
window. You peer upward 
and see great fish gliding 
like planets across your wa- 
tery sky. Curious creatures 
of the deep bump their noses 
along the glass of your win- 
dow, looking in. At night, 
searchlights send their pen- 
cils of brilliance weaving 
back and forth through the 
water, glinting on the sides 
of nocturnal prowlers. 

By locating such observa- 
tories in sheltered spots 
(Continued on page 135) 
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A patient under- 
going an opera- 
tion with a local 
anesthetic while 
listening through 
earphones to the 
strains of music 
played on a pho- 
nograph. Rhythm 
and melody have 
been found to 
have a quieting 
effect on the sick 





EETHOVEN’S Moonlight 
Sonata—three times a 
day. 

That is how doctors’ pre- 
scriptions may read in the near future, 
according to reports from the world’s 
leading medical centers. For in labora- 
tories, hospitals, prisons, and mental 
clinics, research experts are uncovering 
strange facts that throw new light on 
the weird effects of music on our 
physical and mental health. 

Just recently, for instance, Prof. S. V. 

Savages know the practical \ 
value of music. Here some 
Zulu women, led by a tri- 
bal chieftain, are perform- 
ing an exciting war dance 
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How Music Heals the Sick 


Kravkov, a Russian scientist, discov- 
ered that music and similar sounds can 
even improve a listener’s eyesight as 
much as twenty-five percent. As little 
as the rhythmic ticking of a clock, ex- 
periments showed, served. to stimulate 
the vision. A practical application of the 
discovery, the Soviet professor points 
out, is expected to serve as an aid to 
astronomers, microscopists, engravers, 
and others whose work depends on the 
strength and accuracy of the eyes. 
Fiven more astonishing, however, are 
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tests being carried on in this country. 
Not long ago, Moissaye Boguslawski, 
famous pianist, conducted a series of 
novel experiments in a Chicago hospital 
for the insane. Seated before an Italian 
mother so mentally deranged that she 
refused to look at her young baby and 
demanded that she be treated like an 
animal, Boguslawski played a group of 
Italian melodies ranging from nursery 
tunes to folk songs. The woman showed 
no reaction until he began an aria from 
the opera “Il Trovatore.” Before he had 
finished, the patient began to weep and 
begged attendants to bring her baby 
to her. 

One authority reports the case of a 
woman who accidentally discovered that 
by listening to certain types of music 
she could control her periodic spasms 
of epilepsy. Once, when she felt an at- 
tack coming on, a friend started to play 
the piano. To her amazement the spasm 
failed to develop. Now, whenever she 
feels the approach of the telltale symp- 
toms, she takes a “dose’”’ of music, and 
has never had a serious attack since 
she made this discovery. 

Psychiatrists, surgeons, dentists, and 
other experts are using music in many 
odd ways, and with astonishing results. 
Dr. L. S. Bender, of Bellevue Hospital 
in New York City, reports cases of 
mentally deranged children whose fits 
of violence have been quickly ended by 
music. Dr. A. F. Erdman of the Brook- 
lyn Eye and Ear Hospital, has quieted 
patients being operated on under a 
local anesthetic, by having them wear 
earphones and listen to the recorded 
strains of some musical selection. A 
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SPECIALISTS FIND THAT MELODY HAS 


WEIRD EFFECTS ON PHYSICAL HEALTH 


PHYSICIANS, SURGEONS, AND MENTAL 


By E. W. Murtfeldt 


number of dentists are using this meth- 
od to drown out the noise of the drill 
and overcome the tenseness and fear of 
nervous patients. And in one instance 
on record, a man rejected a local anes- 
thetic in favor of music played by him- 
self on a harmonica, while surgeons 
probed for a bullet lodged in his thigh. 

Students of musical therapy do not 
agree as to the exact way in which 
music affects us. Some believe that 
sound vibrations have a direct physical 
effect, while others see a connection 
only through nerves and emotions. Dr. 
George W. Crile, the great surgeon, at- 
tributes music’s medical value to the 
fact that a great many diseases are 
caused by strained emotions—worry, 
fear, or intense excitement. Music, he 
believes, relieves this nervous tension, 
and thereby contributes to the patient’s 
recovery. 

Few deny the enormous power that 
music can exert, although certain mu- 
sical instruments and musical selections 
may cause different reactions in differ- 
ent people. Thus, while the steady beat 
of a drum may soothe some people, it 
excites others. The throaty moan of 
an oboe has been known to make a per- 
son temporarily insane, slow chants 
often have a hypnotic effect, and a lul- 
laby has more than once quieted a seri- 
us heart flutter. 

William van de Wall, Holland-born 
American expert on musical therapy, 
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Snake charmers use music 
to tame dangerous rep- 
tiles. Below, a leopard 
cub is being soothed by 
playing melodies 














































Hens listening to music in 
a novel experiment that is 
said to have proved that mel- 
ody increases egg production 


















has for years been demonstrating the 
beneficial effects of music in the treat- 
ment of rebellious prisoners and dan- 
gerous maniacs. On one occasion, he 
walked boldly into the violent ward of 
a mental hospital, armed only with a 
small portable organ. One patient, a 
tall, powerfully built man who had to 
be constantly watched, proved to have 
an excellent voice, and began to sing 
along with the organ. Soon, he was 
promising to control himself if allowed 
to sing once a week. Within a few 
months, he was moved out of the vio- 
lent ward, and finally he was dismissed 
from the hospital, a man restored to 
sanity through music. 

Music is even invading industry. 
Realizing that rhythm and melody can 
counteract boredom and monotony, 
many manufacturers have installed 
sound systems in their plants to keep 
up the morale, support the vitality, and 
increase the efficiency of their manual 
workers. In London, recently, two ex- 
perimenters discovered that during the 
time a phonograph played light orches- 
tral music, the output of 355 packers in 
a cracker factory increased eleven per- 
cent. : 

Thus, music is being used as a prac- 
tical aid in treatment of mental quirks 
and physical ailments, and as a potent 
stimulant to working efficiency. So en- 
thusiastic is one expert over the possi- 
bilities of musical cures, that he prophe- 
sies the day when the portable phono- 
graph and a kit of selected records may 
become as indispensable to the family 
physician as the stethoscope and bag 
of common medicines. 










Fencers using foils with vacuum cups fixed 
to the tips. The close-up below shows how 
a tip sticks to the shield to mark a touch 
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Vacuum Cups Keep Score for Fencers 


VACUUM CUPS of rubber fixed lightly insure safety for the fencers, but 
to the ends of foils are a feature of a_ facilitate scoring by adhering to 
novel fencing outfit just introduced. The areas appropriately marked on 
tiny cups come loose and stick to an op-_ the shields. Scoring is based on iz 
ponent’s protective shield at the point’ the location of the touch, a thrust ae i 
where they touch it. The tips not only’ at the heart counting most. ’ 


Ambulance Plane for Nurses 
Answers Emergency Calls 


USING specially equipped ambulance 
planes, an aerial nursing service re- 
cently established in California answers 
emergency calls for medical assistance. 
A group of the flying nurses is shown, at 
the left, standing before one of their 
ambulance ships. 


Road Roller Levels Bumps 


HUMMOCKS as well as bumps in a 
newly laid road are quickly leveled by a 
steam roller of new design. The ma- 
chine’s weight automatically shifts to a 
supplementary central roller when un- 
even spots are encountered. 


This aerial nursing corps 
is ready to fly anywhere 
in airplane-ambulances 


Instead of just 

Icebox Safe Protects Jewels — shcctringrocds, 

roller at right 

A NOVEL SAFE for the _ eliminates bumps 
protection of jewelry, 
Silverware, or valuable 
papers in the home is 
built into a mechanical 
refrigerator. The metal 
strongbox, fitted with 
either a key-type or 
combination lock, is 
bolted to the inner face 
of the icebox door. Be- 
cause of its metal con- 
struction and its posi- 
tion within the heat-in- 
sulated refrigerator, the 
safe is said to be com- 
pletely fireproof. The 
safe’s position makes it 
New icebox safe provides a Unlikely that burglars 

safe-deposit box for homes would find it. 
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Game Is Played with: tine: Resiles 


LIVE BEETLES scamper across the play- 
ing board of a new game devised by a 
Pasadena, Calif., inventor. At the start, 
the beetles are released from a corral 
in the center of the board, which is sur- 
rounded by a three-inch transparent 





This machine records a customer's name on 
the negative and positive, as shown below 






New Negative Marker 
Indentifies Photos 


WITH a new darkroom device, com- 
mercial photographers can easily mark 
their negatives for later identification. 
The original order form for a picture is 
clamped into the box-shaped apparatus 
and the undeveloped negative placed 
over it. Pressing the clamp flashes on a 
light that projects the writing on the 
order onto the negative, as shown 
above. 
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fence. Four cages in the form of cellu- 
loid cylinders are raised or lowered by 
players who operate levers under the 
table. Scoring is based on the number 
of beetles trapped in the cylinder by 
each of the players. 





Clips on Hiker’s Cane 
Support Picnic Dishes 


SMALL clips, invented by an English- 
man, can be attached to a walking cane 
to make a novel picnic table. The cane 
is stuck upright in the earth, and the 
clips hold plates away from ants and 
other insects on the ground. 


Brackets hold the 
dishes out of the 
reach of insects 







Cows Wear Pants As Aid In War on Insects 


SCIENTISTS now 
are dressing cows 
in pants. Strapped 
onto the hind quar- 
ters of a cow, as 
shown in the photo- 
graph at the right, 
the odd cattle 
trousers are used 
to collect = speci- 
mens of ticks and 
other insects. These 
are sent to labora- 
tories where ex- 
tensive research is 
being made into the 
best methods for 
combating the un- 
sanitary and an- 
noying insect pests. 
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Odd Car Helps Chart Bus Routes in London 





The roof-top gauge is used to check bus clearances under bridges 


. PROPOSED bus 
routes and. exten- 
sions of existing 
lines in the environs 
of London are sur- 
veyed with the odd 
vehicle shown at the 
left. A fifth wheel 
on the bus actuates 
distance-measuring 
apparatus to estab- 
lish the exact length 
of the new route, 
while clearance un- 
der low bridges, and 
overhanging tree 
branches is checked 
with a hinged metal 
arm on the roof. 



















Piano Shipped 
By Airplane 
SAID to be the bulkiest 

piece of freight ever 
transported by air ex 
press, a baby-grand pi- 
ano recently was flown 
from Chicago to New 
York City. Too large 
for the transport plane's 
freight compartment, the 
piano was carried in the 
passenger cabin, where 
it was played by steward- 
esses during the trip for 
the amusement of pas- 
sengers. 


s 
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A dummy window shows how curtain fabrics will look in actual use 


fourteen-year-old 


Drapery Rack 
Shows How Cloth 
Looks on Window 


DRAPES and_= curtain 
materials are effective- 
ly displayed by a new 
device designed for use 
in retail stores. Indivi- 
dual samples in a circu- 
lar rack are pulled out 
on separate tracks and 
draped over a movable 
dummy window frame, 
as in the photograph at 
the left. This shows the 
customer exactly how a 
material will look when 
in actual use on her win- 
dows at home. 


Ancient Lawn Billiards 
Gains New Popularity 


ONE of the most ancient games in the world, “Jeu-de- 
Mail” or ‘Pell Mell,’”’ the ancestor of modern billiards, 
is being revived by English players. Played on a grass 
court, the game employs large wooden balls which are 
knocked through a metal ring with wire loops attached 
to long poles or cues. 


FROM his home 


African Boy Races In Derby 


in Port Elizabeth, South Africa, 
Dannie Wege made a 7,000-mile 
journey to the United States to participate in a recent 
soap-box derby held at Akron, Ohio. The South African 


champion is shown with 
his homemade car on its 
shipping crate. 


The South African racer 


P ee ™ homemade car 
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New Automatic Shield 
Guards Welder’s Eyes 

















PERATORS of welding ma- 
OC) chines are protected from 
harmful light radiations by an 
electrically controlled face shield 
that is said to be _ foolproof. 
Strapped to the head, the device 
has a movable shutter made of 
colored glass to filter out the dan- 
gerous rays emitted by the weld- 
ing arc. The apparatus is wired to 
the electrical circuit of the weld- 
ing machine so that the instant a 
spark appears, a spring snaps 
the protective shutter up in front 
of the eyes of the operator. When 
the welding equipment is not arc- 
ing, the glass filter is held out 
of the operator’s line of vision. 
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Kitchenware 
Photography 


KITCHEN WARE takes 
on fantastic shapes in 
interesting shadow- 
graphs that any home 
experimenter can 
make, simply by lay- 
ing the objects on 
sheets of sensitized 
paper and letting 
light fall upon them. 
If blueprint paper is 
used, sunlight prints 
may be developed and 
fixed simply by wash- 
ing in water. 





Anton Lee displaying the set of 


Passengers, mail, and light freight are transported along the rugged Norwegian 
coast in this specially designed craft. The picture at the right shows the cabin 


Fast Boat Navigates Fiords 


DESIGNED especially to navigate the picturesque fiords of the Scan- 
dinavian coast, a sightseeing ‘“‘water bus” of electrically welded, all- 
metal construction has been placed in service in Norwegian waters. 
Measuring 100 feet in length, the craft skims the water at a speed of 
thirteen knots, propelled by a six-cylinder motor. It carries 160 passen- 
gers, together with mail and light freight for points along the coast. 






































Odd shadowgraphs of household articles made with sensitized 
paper. At the left is an egg beater, at the right a skimmer 


Makes Own False Teeth of Stainless Steel 


unbreakable false teeth he 


filed out of stainless 


steel 


Vulcanizing boiler made from 


iron pipe, and electric 


out- 


let box used to mold plate 
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FROM Stainless steel, a Wilmington, Calif., car- 
penter has made himself a complete set of un- 
breakable artificial teeth. Buying a block of the 
alloy, he shaped each tooth individually with the 
aid of a hack saw and file. Then he vulcanized 
them into a homemade mounting of rubber, ob- 
taining the material from a dental-supply house 
and making his own mouth impressions with 
paraffin. For molding purposes he employed plas- 
ter of Paris in electric outlet boxes. 












Spring Tricycle Frame 
Gives Smoother Ride 


A spring-steel 
backbone re- 
places the rigid 
frame 















UILT into a new velocipede for chil- 
B dren, a resilient backbone of spring 
steel replaces the conventional rigid 
frame. The shock-absorbing member is 
said to minimize jolts and jars, giving 
a more comfortable and healthful ride. 


River Tunnel Is Square 


A NEW vehicular tunnel to be con- 
structed under a river in Holland will 
be box-shaped instead of the usual round 
tube. The tunnel is to be built up on 
land and transported to its location, 
then sunk in place, saving the expense 
of a boring operation. 
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THE AUTHOR OF THIS EXCITING STORY TAKES YOU FOR A VISIT 
TO A CAMP OF MUSTANG HUNTERS ON THE ARIZONA DESERT AND 
LETS YOU SHARE THE BREATH-TAKING THRILL OF THE CAPTURE 


VER the short-grass desert of 

the Arizona Strip, a region of 

5,000 square miles along the 

border of Utah and Arizona, 

wild-horse hunters are gathering a rich 

harvest of gold on the hoof. Spurred 

on by the high prices now being paid 

for horses by cotton farmers, they are 

trapping the mustangs descended from 

steeds brought to this barren country 
400 years ago by the Spanish. 

What interested me in this thriving 
new business, however, was not the 
handsome profits that are being made in 
it, but the sheer thrill of the capture. 
Sitting beside a desert water hole in 
the night, listening for the clop-clop of 
hoofs as the wild 
herd thunders out of 
the darkness, and 
springing the trap 
on a score or more 
of frantic horses, is 
an experience to send 
shivers down the 
spine of the most 
hardened hunter of 
big game. 

So when Roy 
Wright toldme about 
the mustang hunt- 
ers, one night beside 
a camp fire in the 
Kaibab National 
Forest, nothing 
would satisfy me but 
a visit to one of their 
lonely camps and an 
actual try at the 
sport. 

“We'll go to Baldy 
Waters’s camp at 
Flattop,’’ Wright 
told me. ‘‘He’ll have 
saddle horses for us 
there.” 

We left Moccasin, 
Ariz., in a rickety 
old automobile load- 
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A herd of captured mustangs being driven into a corral, 


ed with bedding, grub, riding gear, and 
a fifty-gallon drum of water. It was 
hot. The thermometer stood at 105, and 
the flat, dry desert shimmered with 
heat waves that magnified things and 
often made you see two objects where 
there was only one. Roads there were 
none. 

Suddenly my guide put on the brakes. 

“There’s a bunch!” he exclaimed. 
“See them ?” 

“No. Where?” All I could see was 
the heat devils on that desert. 

“Over there. A stud with a bigger 
than average bunch of mares.” 

By this time I had unloosed the binoc- 
ulars and was focusing on a patch of 


2 


yellow desert about a mile away. Sure 
enough, there were the wild horses— 
about twenty of them. The leader was 
a black stallion, and he was looking at 
us, his ears trained forward, his tail 
up, the very picture of wild defiance. 

“Shall we go after them?” I wanted 
to know. I was getting excited. 

“Shucks, no! You couldn’t catch 
those horses with anything short of an 
airplane in this country, and then you’d 
only scare them,” Wright pointed out. 
“All you ever get out of running mus- 
tangs is leg-weary saddle horses. I 
don’t know of anybody who ever caught 
a decent mustang with a saddle horse, 
unless he ran him away from water. 
That isn’t so hard. But the mustang’s 
never any good afterward.” 

Running away from water is an old 
horse-catching practice that the In- 
dians discovered centuries ago. You 
lie in wait at a water hole, your horses 
all saddled and ready. The mustangs 
come in. You let them tank up, and 
then you dash into them pell-mell, hol- 
lering like mad. They run in all direc- 
tions, and you take after them. Filled 
to the gills with water, they soon be- 
come winded. You dab your rope over 
one, choke him down, and you've got 
you a horse. The trouble is that a mus- 
tang run away from water is a wind- 
broken animal forevermore, and not 
worth what it costs to break him out. 

“How are we going to catch these 
critters?” I was curious to know. Then 


These wild descendants of Spanish horses will be 
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broken for use on cotton farms 
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One of the hunters roping a newly caught horse. 
The animal will begin its education in hobbles 


I got the lowdown about the horse traps. 

In this dry country, there are only a 
few places where the mustangs can get 
water. These are the pockets, or washes, 
where the run-off collects. They haven't 
water in them all the year around. During 
dry spells, the mustangs have to range 
farther and farther for water. They fol- 
low well-defined trails, which show you 
where the wild bunch is watering. 

You fence the hole, making a gate at 
one.end so that the mustangs can go in 
and get water. At first they avoid the 
trap, frightened by the human smell, But 
in time they brave the danger and come 
to drink. You let them get used to it with 
the fence up for maybe a week. 

And then some night you wait out in a 
blind like the ones duck hunters use. 
You sit huddled up there until they get in 
and get settled. Then you rush down and 
close the gate. The walls of the wash are 
high and steep. The mustangs can’t 
scramble over. They’re in there—a terri- 
fied, milling, squealing band of horses. 
Now all you have to do is to take them out, 





By 
CHARLES B. 
ROTH 


one at a time, into a catch corral you 
have fenced off at one end of the trap. 
Here you put a flank hobble on each 
one, and lead them out for three or four 
days of kindergarten education. Then 
they’re no longer wild ones, but saddle 
horses, some of them as good as any 
man could want. 

These things Roy Wright explained 
to me as we bumped and chugged along 
the flat Arizona Strip country. Three 
more bunches we saw during the next 
twenty miles—one of fifteen animals, 
one of eight, the last of three. 

Then we came out onto a flat, and 
saw a band of a hundred or more newly 
caught mustangs herded by three riders. 
We went over to look at them. They all 
seemed docile enough, the whole hundred 
head, yet up until three days before not 
one horse in the bunch, except the five 
saddle animals allowed to run with them 
to help the gentling process, had ever 
been nearer to a man than a mile. They 
were rangy and thin. Some were mighty 
poor specimens, ewe-necked and jug- 
headed. But, for the most part, they looked 
like good western saddle stuff to me. Some 
were small, 600 pounds and under, but I 
spotted one old boy who would run close 
to sixteen hands and weigh a thousand 
just as he stood. 

The first thing a mustang hunter does 
with newly caught horses is to put the 
flank hobbles on them. They rear and buck 
and snort and kick. But these wild-horse 
men are tough, too. They rope a horse 
around the neck and choke him into sub- 
mission, then throw him down. They take 
a short length of rope and tie one end to a 
forefoot, just (Continued on page 140) 
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Ben Blue, a human actor, 
sharing the stage with the 
puppets in a scene from a 
new musical film production 
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A close-up of one of the chor- 
us-girl marionettes. At the 
right is Russell Patterson, de- 
signer of the figures, put- 
ting the finishing touches 
on one of his odd creations 


GO HOLLYWOOD 


PHILIP BAILEY 





ARIONETTES in the guise of 

chorus girls and movie stars 

dance and strut before a starlit 

background in one of the most 
novel scenes ever devised and filmed in 
Hollywood. Cleverly carved and costumed 
by skilled craftsmen working under the 
direction of Russell Patterson, famous 
artist, the puppet entertainers were ac- 
companied in their marionette musical 
comedy by a curious symphony orchestra 
made up of weird animated instruments 
that played themselves. 

Most of the dummy performers, which 
are featured in the recently completed 
film “‘Artists and Models,” are about three 
feet high, with bodies shaped from sponge 
rubber and hinged moving parts carefully 
carved from wood. Each marionette was 
operated by a maze of invisible strings 
manipulated by groups of operators work- 
ing out of the camera’s range on platforms 
built above the stage. 

Some idea of the intricate and painstak- 
ing workmanship which entered into the 
construction of the marionettes may be 
gained from the fact that one figure re- 
quired almost two dozen separate operat- 
ing strings. These were fastened to hinged 
parts representing hands, feet, head, back, 
forearms, shoulders, and face. Even the 
hat perched on one puppet’s head was at- 
tached to a group of strings so that he 
could tip it with a flourish. The orchestra 
maestro and the armlike appendages that 
played the twenty-eight animated instru- 
ments were not controlled from above, 
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This is the dummy orchestra leader. 
His players are musical instruments with 
arms worked from underneath the stage 


however, but were moved realistically 
by wires extending down through the 
orchestra platform, which was built on 
an elevator so that it could be raised or 
lowered in front of the stage for the 
various scenes. 

Startling effects were obtained by 
having the eyes and the mouths of 
some of the puppets move. As silk- 
haired marionette chorus girls swirled 
out from the wings, pranced across the 
stage, and went through an intricate 
dance routine, their long, curling eye- 
lashes fluttered coyly in response to 
the movements of the invisible strings 
threaded through concealed holes drilled 
in their heads. The mouths of puppets 
who form a feminine musical trio for 
one scene were mounted on hinged sec- 
tions so delicately balanced that the 
dummies appear to be actually pro- 
nouncing the words of the song they 
are supposed to be singing. 

Perhaps the most remarkable feat 
achieved by the marionette operaters 
was their expert handling of the pup- 
pets during the scenes in which a 
comedian strolls out on the diminutive 
set to strut like a Gulliver on a Lilli- 
putian stage. Cleverly manipulating the 
hundreds of strings so that they would 
hot become entangled with the human 
performer, the operators were able to 
Manage aS many as a dozen mario- 
hettes as they clustered about the 
comedian, aped his gestures, or climbed 
up on his knee. 
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These pretty pup- 
pets go through 
the motions of 
singing, but the 
music is really 
produced by the 
sound system. 
Above them is an 
intimate scene 
between two 
marionettes that 
double for two of 
the real players 
in the main part 
of the photoplay 




















Revolving Upper Wing Makes Airplane an Autogiro 
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The odd craft flying 
as a plane, with its 
top wing stationary 


ALLED a vertaplane, a new airplane which successfully 
completed its first public flight recently combines 
many of the features of autogiros and conventional aircraft. 
The upper wing of the novel ship remains stationary in 
normal flight, but whirls like an autogiro blade to permit 
take-offs and landings at slow speeds and in confined areas. 


Mechanical Pencil 
Sharpens liself 


TINY blades inside the case of 
a new mechanical pencil slice the 
lead to any degree of sharpness 
when a knob is pressed and 
turned. The knob springs back 
to position when released. $ 
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Performing Pony Tours in Trailer 


A PERFORMING pony, trained to put on a vaudeville act, 

tours the country in a trailer stable. The photograph shows 

Self-sharpening pencil in use and, left, him being groomed before a performance outside his travel- 
how a knob is turned to shave the point ing stall in a vacant lot in New York City. 


Truck Carries Starting Gate for Trotting-Horse Races 
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The mobile barrier that helps to prevent false starts 


ORIZONTAL metal arms on the rear of a 
special truck line up trotting horses for 
the start of a race. The mobile barrier precedes 
the trotters at a slow pace, until the starting 
mark is reached, when the arms fold forward 
and the truck speeds ahead and off the course 
while the horses complete the race. Horses follow the truck to the starting mark, when the gates fold and it speeds away 
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LASTING their way through rock 
saturated with water that is high- 
ly charged with carbon dioxide gas, 


. mer se a> miners are now drilling an eleven- 

ak my my ctu Sp ate . Cas ale mile tunnel through extinct volca- 
% ty A ty 2 hs ee noes near Mono Lake, Calif., as part 

of an aqueduct system to provide 

water for the city of Los Angeles. 

Using heavy dynamite charges, in 

addition to an automatic drilling 


Ve ZH : re -F-7) machine that eats its way into the 
, Ra 3 ; ee - “or Sa wer eres, soft rock, the miners line the tunnel 
ne Peg = a with concrete as they move ahead, to 


seal it off from the bubbling water 
and quicksand they encounter. The 
$5,000,000 job will be completed next 
year. 


Aqueduct Tunnel Drilled Through Extinct Volcanoes 
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od areas. 


A special automat- 
ic drill built for the 
job. At right, min- 
ers ready to blast 
water-soaked rock 





Reflector Vest Safeguards Policeman 


STUDDED with reflector buttons on the front, back, and 

il : shoulders, a new safety vest for policemen has just been 
qier adopted in Bridgeport, Conn. Worn at night, the vest re- 
fiects the lights of approaching cars to warn motorists of 


ille act, a policeman’s presence at unlighted corners. 


ional ; : a ® Ready-Made House Costs $500 


EQUIPPED with a stove, refrigerator, window screens, 
dining table, couch, and other home accessories, a new 
type of prefabricated house costs less than $500. De- 
signed as a first unit to which later additions may be 
made, the factory-built structure includes living room, 
dinette, and kitchen, with folding beds for four people. 


Two-Pound Radio Set 
Designed for Planes 


REDUCED to a minimum in weight and 
size, a midget radio just introduced is 
especially designed for airplane use. 
The complete set, weighing less than 
two pounds, can be tucked into any 
small space, but is said to operate as 
efficiently as larger receivers now in 
general use. The photograph shows 
the compact unit, together with the 


Additions can be made to this prefabricated house as they are needed rectifier which supplies its current. 
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The mammoth accor- 
dion compared with 
one of ordinary size 


Strange Oriental Church 


Is Built by Pastor 


TOPPED by seven spiral domes of oriental type, 
a striking Russian Orthodox church under con. 
struction in Seattle, Wash., is being erected by its 
pastor, Rev. M. Danilchik. Aided by members of 
his congregation, the clergyman works seven days 
a week on the wooden edifice, which presents an 
unusual appearance because of its exotic design, 


Six Persons Play Giant Accordion at Once 


SIX PERSONS can play simultaneously 
on a gigantic accordion recently ex- 
hibited in Germany. Over six feet high, 
the mammoth musical instrument has 


Mountain Is Weighed 


How MUCH does one of the heaviest 


rock formations in the United States 
weigh? To determine this and other 
facts about Iron Mine Hill near Cum- 
berland, R. I., Prof. Charles W. Brown 
of Brown University, and Charles A. 





Experts checking an instrument used in 
mecsuring the gravitational pull of a 
mass of heavy rock. At right, time re- 
cordings being made to aid in the tests 


a keyboard covering more 
than ten octaves. Casters at 
the base facilitate the manip- 
ulation of the bellows. 


in Mobile Laboratory 


Schoene, geophysicist of the United 

States Coast and Geodetic Survey are 

making extensive gravity tests of the 

unusually heavy rock formations found 

there. Part of the testing equipment, 

housed in the body of a truck, includes 
a radio for receiv- 
ing Naval Observa- 
tory time signals, 
which, when com- 
pared with the beat 
of two pendulums, 
provides the ex- 
perimenters with 
basic data for com- 
puting the force of 
gravity at the site 
where the tests are 
being made. 
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Church of oriental design being built in Seattle, Wash. 





A printer reading the dial of 
the moisture meter seen at right 


Swordlike Meter 
Gauges Moisture 
in Stacked Paper 


SWORD-SHAPED, a new 
instrument for printers 
measures the moisture 
content of paper. A per- 
forated blade, inserted 
between sheets in a stack 
of paper, contains a sen- 
sitive element that ac- 
tuates an indicator dial 
in the handle end of the 
apparatus. 
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with the Net 


PHOTOFLASH bulbs were suggested in 
1893. 


A PEAR TREE at Saratoga Springs, N.Y., 
turned over a new leaf and started growing 
cherries. 


THE NAME Snyder has twenty-nine vari- 
ations, all spelled differently. 


NOW HOW DOES 
BILL SPELL ( 
co 


HIS NAME ? Si 
RECT: 


PIPES and other plumbing fixtures are 
being made from synthetic plastics in 
Russia. 





GRAY FOXES can climb trees. 


CATTLE grazing on a range get only about 
a fourth of the grass consumed, the rest 
being taken by leafhoppers, grasshoppers, 
rodents, rabbits, and other wild life. 


5 DONT F'GET THEM 
> OF 1% -@- 


SHEEP 





COLORED perspiration—red, green, yel- 
low, black, or blue—accompanies certain 
abnormal conditions of the body. Some- 
times, sweat is phosphorescent and glows 


| in the dark. 


ANESTHETICS for surgery and antiseptic 
salves for healing wounds were employed 


in China 2,000 years ago. 


AIN'T THERE > 
NOTHING NEW: 





ELECTRICITY in the blood cells of a fully 
grown man would light a twenty-five-watt 
lamp for five minutes. 


A GOLD WATCH lost for twenty-five 
years was plowed up recently by a New 
York farmer. 


PAVED ROADS were first built by the 
ancient Egyptians. 
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Window Dummies Made in Lifelike Poses 


Lifelike action poses, like those above, can be obtained with these new-type display dummies 


NIMATED poses are achieved by a 


new type of model designed for' 


store window displays. First sculptured 
in clay and then cast in plaster, the 
models present an exceptionally life- 


like appearance, as indicated by the 
photograph above. The arms of the 
figures are adjustable so that various 
effects can be obtained. Special fasten- 
ers anchor the dummies to the floor. 


Novel Unsinkable Lifeboat 


Is Built Like Submarine 


MADE of steel, an odd, streamline 
lifeboat just invented is declared to be 
unsinkable. Powered by either a gaso- 
line, Diesel, or electric motor, the craft 
is steered on the surface by a conven- 
tional rudder, but utilizes movable fins 
to guide it up to the surface in case it 
is sucked under with a sinking vessel. 
The boat is roofed with shatterproof- 
glass hatch covers, which can be opened 
in clear weather. Safety belts and 
oxygen tanks for emergency use also 
are included in the equipment of the 
novel rescue device. 


Casey Jones, famous pilot, using the timepiece 


Glass hatch covers 
form a waterproof 
roof for the boat 


This new watch re- 
places three clocks 


New Wrist Watch Aids 


Aerial Navigation 


DESIGNED by Col. Charles A. Lind- 
bergh, a compact wrist watch for 
airplane-navigation use has a second 
hand which can be set accurately by 
radio time signals, thus eliminating 
the need for checking it with a 
chronometer. Secondary dials on the 
face of the watch and on the rim 
enable navigators to determine both 
Greenwich and local time. The in- 
strument is rapidly becoming stan- 
dard equipment for long-distance 
pilots. 
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-... MODERN ARCHERS |: 
SHOW AMAZING SKILL |: 


CC vrehietor ON a sport whose origins are lost in the shadows of 


Tro 


prehistoric ages, modern archers are stringing their bows to set 

new records that rival and even surpass the legendary prowess 

of Diana the Huntress or of Robin Hood and his merry men. Toting 
bows and arrows that in all essential details are exactly like those in 
use hundreds of years before the invention of firearms, bowmen from 
all over the world converged on Lancaster, Pa., recently for the fifty- 
seventh annual tournament of the National Archery Association. 
Men and women of all ages twanged thousands of bowstrings to vie 
for national honors in a sport that has been steadily growing in popu- 
larity every year. Living right with the contestants for the five days 
of the competition, our photographer has preserved on film some of 
the high lights of the novel events. The results of his efforts, repro- 
SOME PULL! Charles duced on these pages, show the equipment used and depict many of 

Diehr, of New Rochelle, the interesting angles and activities of a modern archery tournament. 

N. Y., shot through the 

‘ whole tournament with 
a bow of eighty pounds 
drawing weight. The 
average is about forty 





















LONG RANGE. The ‘clout 
shoot"’ calls for a distance 
of 180 yards, with a giant 
target marked on the ground. 
Here the contestants are re- 
trieving their own arrows 


‘  ¥ 






SCORING is done by the archers them- 
selves. In just walking to and from the 
targets throughout an official competi- 
tion, a bowman will cover at least nine 
miles-to say nothing of hunting the 
shafts that miss the stand altogether! 
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WOMEN are enthusiastic followers of 
the sport. In events that are adapted 
to their physical strength, they com- 
pare favorably with the men, although 
they would not be able to go through 
the grueling long-range contests with 
heavy bows. The Dianas at the right 


D are taking part in a distance shoot 


DOUBLE BEND. While few archers 


b - S can handle a bow at all in the trick 
position shown below, National Cham- 
pion Russ Hoogerhyde, of Clarendon 
Hills, Ill., can hit the target con- 

q LL sistently this way at short ranges 


adows of 
ws to set 
| prowess 
1. Toting 
those in 
nen from 
the fifty- 
ociation, 
283 to vie 
in popu- 
‘ive days 
some of 
Ss, repro- 
many of 
nament. 


Arrow nocks and points are 
carefully designed for the 
various kinds of shooting. 
At the right, note the tiny 
tip of the new streamline 
flight, or distance, arrow 





IMPEDIMENTA 

: ¢ j Trick arrow cases 
— - , a : and spare bows are 
GOOD FORM. The champion shows how gm : ite, very much in evi- 
he aims a shaft. Note how the string (ae - dence at the shoot- 
Crosses the middle of nose and chin ‘aes . ; on 4 ing line. Much of the 
nat equipment is home- 


= a a | : . made, especially the 
PHOTOGRAPHS BY : os ; Hight bows shaws 


ALFRED P. LANE ~ as aa, , on the following page 
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TOPSY-TURVY. For free-style 
flight shooting, the bow is at- 
tached to the feet with straps. 
The contestant lies on his back 
and uses both hands to bend the 
bow. which requires great strength 


A JUMP at the instant the arrow is released sometimes adds as 
much as twenty yards to the flight in a distance-shooting event 


ACCIDENT WEIGHING IN. To 


Bows and strings qualify for the var- 


often break under ious events, bows are 
the strain. Here tested for strength 


the camera caught with this odd device 
a string snapping 


STRONG MAN 
If you don't be- 
lieve that arch- 
ery is a he-man 
sport, look at 
the muscles this 
contestant uses in 
drawing his bow 


BIG EVENT. Arrows are shot in groups of six called 
“‘ends."’ When all six hit the gold center of the target, 
a whistle blows and everybody gathers to admire the feat 
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Lightweight Bicycle Trailer Makes a Bed 


The bicycle trailer 
opened up to form a 
cozy sleeping place 


Dustless Mop Cleaner 
Made by Housewife 


TO END the unsanitary practice of 
shaking mops from open windows, a 
housewife invented the ingenious house- 
hold aid illustrated above. When the 
mop is placed in the can and revolved, 
loose wooden cubes dislodge the dirt, 
which falls through a screen to the bot- 
tom of the can for easy disposal. 


LMOST as light as cardboard, 

a new plywood trailer for bi- 
cycle campers opens up into a com- 
fortable bed. Canvas curtains keep 
out rain, and a mosquito screen is 
provided for the open end. Room 
is provided for cooking equipment. 


Made of plywood, the unit is as light as a cardboard box 


Shower Holds Bath Salts 


LUXURY-LOVING 
bathers may now 
enjoy their bath 
salts even when 
they take a show- 
er. A new fitting 
mounted just above 
the spray head 
serves as a recep- 
tacle for the crys- 


Giant Plow Turns Ten-foot Furrow 


WHAT is thought to he the larg- 
est plow ever constructed has re- 
cently been completed in Califor- 
nia. Taller than a man, the monster 
plowshare is to be used to reclaim 


This cedar log is forty-one inches in di- 
ometer, At right, sounding for trees 
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rich soil buried under a deep layer 
of sand since a flood in 1916. Two 
ninety-five-horsepower tractors will 
pull the giant excavator. A hydraul- 
ic hoist raises and lowers the share. 


tals and allows 
them to _ dissolve 
slowly in the water 
asit passes through 
the unit. 


Shower head with receptacle 
that feeds salts into water 


Lumber Miners Dig Old Logs from Swamp 





MINING cedar logs has 
become a thriving industry 
at Mauricetown, in south- 
ern New Jersey. Thou- 
sands of tree trunks worth 
$50 to $150 apiece have 
lain buried for 500 years 
beneath five to ten feet of 
black muek, still retaining 
their bark and the char- 
acteristic aroma of white 
cedar. Hauled out of the 
marshes, they yield shin- 
gles that are declared 
virtually indestructible by 
the action of weather. 
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Mammoth Pumps 


APABLE of flooding an area the 

size of Rhode Island with a foot of 
water in only 262 days, nine of the 
world’s largest pumps have just been 
installed in the new Colorado River 
Aqueduct. Fed by electric power from 
Boulder Dam, they will daily hoist 
1,000,000,000 gallons of water 1,617 feet 
over the mountains from the Colorado 
River to Cajalco Reservoir in California. 


att re 


__ Intake manifold and pump foundations under construction, At the left is one of the impellers 


Historic 
Old Roads 
Reproduced 


HISTORIC roads and 
highways are being 
reproduced for dis- 
play in a permanent 
exhibition at Dear- 
born, Mich. The 
photograph shows 
A. O. Bray, British 
consular official, 
pouring gravel taken 
from the original 
road onto a sectional 
counterpart of the 
famous Grand Trunk 
Road between India 
and Afghanistan, a 
road in use for al- 
most 3,000 years. 


Novel Rayon Needle 
Uses Liquid Thread 


SEWING with liquid thread is a novel- 
ty made possible by an ingenious needle 
of new design. Shaped like a comb, it 
carries a reservoir containing rayon, or 
artificial silk, in fluid form. The liquid 
emerges at the tips of the comb’s hol- 
low teeth, solidifying into a strong 
thread as soon as it comes in contact 
with the air. By turning a regulating 


screw, the thread is made fine or thick. Gravel from a famous road being poured on its reproduction in exhibit 


Racing Car Has Engine Mounted Behind 


ae NS 


¥ 


Cockpit of new racing car with steering 
wheel removed so the driver can get in. 
Note the water bottle and tube for drinking 


The racer in action. The long, taper- 
ing tail houses the car's power plant 


a yf 





SO SMALL is the cockpit of a re- 
cently constructed rear-engined 
racing car that the steering wheel 
has to be removed to admit the 
driver. To reduce wind resistance, 


even the rear-view mirrors on the 
cowling have been streamlined. A 
built-in water bottle fitted with a 
rubber tube and mouthpiece as- 
suages the driver’s thirst. 
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Novel Drum is Built 
With Sides of Glass 


A DRUM with a shell of glass, con- 
structed as a novelty by a Brooklyn, 
N. Y., musical-instrument firm, sur- 
prised the builders by the excellence of 
its tone. Now tests are being made to 
learn whether glass drums surpass 
wooden and metal ones for radio use. 


Good tone is a feature of this glass drum 


Mechanical Hobbyhorses Race on Boardwalk 


RACING hobbyhorses have made their 
appearance in competitions upon the 
boardwalk at the seashore resort of 
Atlantic City, N. J. Propelled by foot 


Business Men Commute in Auto Trailer 


The five business men prepare to leave for home in their trailer 


Wide-Treaded Tractor 
Operates in Soft Soil 


TREADING more lightly than a cat, by 
actual calculation in pounds to the 
Square inch of pressure, a new farm 
tractor has been designed especially for 
use in soft, yielding soil. Special over- 
size treads of three-foot width are said 
to distribute the weight of the machine 
so evenly that it will stay on top of 
the softest ground, without packing the 
earth and forming ruts. The illustra- 
tion at right shows the tractor at work 
mm muck land near Grant, Mich., pull- 
ing a heavy eight-foot disk harrow and 
cultivator. It is expected to find wide 
use on yielding soil. 
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COMMUTING in 
anautomobile 
trailer, five busi- 
ness men of New- 
ark, N. J., share 
the services of a 
single chauffeur to 
reach their desks 
in comfort. The 
commodious ve- 
hicle calls for them 
in the morning and 
brings them home 
at the end of the 
day’s work, thus 
being made useful 
during the time 
when it is not be- 
ing employed for a 
vacation or travel 
cruise. 


pedals, the three-wheeled mechanical 
mounts not only attain a lively pace 
but also imitate the motion of a gallop- 
ing horse. 


Shake of Wrist Lights 
Waterproof Flash Lamp 


INTENDED for use on lifeboats and in 
mines, a new flash light has its battery, 
switch, and bulb sealed within a shell 
impervious to water and inflammable 
vapors. One snap of the wrist lights it; 
another puts it out. 
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An ordinary house cat actually treads on the ground more heavily than this special tractor 
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Model Airplanes Get 
Streamline Engine 


A STREAMLINE, gasoline-powered en- 
gine will soon be placed in production as 
a power plant for model airplanes. 
Weighing less than one pound, the di- 
minutive motor has one cylinder and 
is rated at approximately one fifth of 
one horsepower. A bullet-shaped shell 
serves as the fuel tank. The engine 
is capable of turning over at a rate 
of 10,000 revolutions a minute. 












Trained Lion Does Rope-Walking Stunt 


BALANCING himself on two cables stretched eight feet above the 
ground, Aladdin, a 250-pound lion owned by a Californian, performs 
the difficult feat of wire-walking, as shown above. The animal 
mastered the stunt after only two months of training. 


lodine Comes 


in Form of 
Solid Pencil 


PACKED in a water- 
proof case, a new anti- 
septic pencil is made of 
iodine in solid rather 
than liquid form. The 
tip of the handy anti- 
septic stick dissolves 
when it is dipped in 
water or brought into 
contact with blood in a 
wound. 


Air-conditioned 
bed with trans- 
parent canopy 





The antiseptic pencil being 
applied to a cut. The tip dis- 
solves when dipped in water 


Bed Canopy Is Transparent 


COMPLETELY transparent, a new cellulose material 
replaces the opaque fabric formerly used for can- 
opies over beds equipped with air-conditioning ap- 
paratus. Because of the unobstructed vision a person 
using the bed has no shut-in feeling. 







City Boys Camp Out on Roof of Building 


PUP TENTS, canteens, camp fires, and roof in the heart of New York City. Re- 
rustic furniture contrast oddly with a_ clining on mats of artificial grass, the 
skyscraper background as members of boys carry on various woodcraft ac- 
a youth organization camp out on a_ tivities in their urban surroundings. 





These boys are enjoying the thrill of living outdoors in the midst of New York's skyscrapers 
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World's Biggest Atom Smasher Uses 3,000,000 Volts 
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Two views of the new Ger- 
man machine for atom re- 


it 

















terial search. Above is the odd, 
- Can- windowless tower in which 
g ap- the experiments are made 
erson 


OUSED in an odd, windowless’ unleashed. Constructed of pipelike in- 

structure that resembles an_ sulators that give them a fantastic ap- 
oversize farm silo, an electrical in- pearance, the electrode towers are 
Stallation that is termed the world’s equipped with ventilating tubes to draw 
largest atom smasher is now under-_ off part of the tremendous heat gener- 
going extensive tests by German sci-_ ated by the electric current. Elaborate 
entists at the Emperor Wilhelm In- safety precautions are taken each time 
stitute of Physics in Berlin. Two the machine is used. After setting 
sets of giant electrodes towering switches and levers on the master con- 
more than fifty feet into the airform trol board, the experimenters retire be- 
the gap across which mammoth bolts hind protective windows of thick glass 
of man-made lightning leap as more’ and don tinted goggles to safeguard 
than 3,000,000 volts of electricity are their eyes against the blinding glare. 






Lens Is Built into 
ag Spark-Plug Adjuster 


THICKNESS gauges in six sizes en- 
circle a disk-shaped tool just introduced 
for checking and adjusting automobile 
spark-plug gaps. A magnifying glass 
in the disk center facilitates examina- 
tion, and gaps are adjusted with a hook 
fastened to the device. 
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—_ New Army Bomber Has Propellers Behind 


CARRYING six guns in addition to rack- __ tress is powered by two engines driving 
fuls of bombs, a new five-seat bomber pusher-type propellers mounted behind 
just completed for the U.S. Army is’ the wings. Pilots, observers, and gun- 
termed the most formidable fighting ners in each wing thus have an unob- 
plane ever constructed. The flying for- structed forward view. 


Pay 


Diver Hunts 
Sea Monster 


REPORTS of a_ weird 
aquatic monster in the 
waters of White River in 
Arkansas led to;the curi- 
ous event pictured at the 
right. Armed with an 
eight-foot, steel spear, a 
professional diver clad in 
rubber suit and helmet 
was lowered to the river 
bottom in an attempt to 
locate the-strange crea- 
ture. So far, however, no This spark-plug tool includes a lens for ex- 
explanation of the ru- , amining points, measuring prongs in six sizes, 
mors has been discovered. Charles B. Brown preparing to stalk the supposed sea serpent and a hook for making the adjustments needed 
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CATCHES RATTLERS FOR FUN 


Capt. Donavin Miller capturing a Califor- 
nia red rattler on a metal coat hook fit- 
ted onto the end of a long bamboo stick 










: Rn This unusual view shows a rattlesnake as 

By ANDREW R. BOONE be “= it gets ready to strike. When it lunges, 

* the mouth will be open, the fangs straight 

OW FAR can snakes see and hear? P.. oat 

Which rattlers are most vicious? "eka a 

Do they ever strike before rattling? eke See : 

How do their fangs penetrate vic- 

tims? Are some humans immune to rat- 
tlesnake poison? 

Five years ago Capt. Donavin Miller, 
once America’s youngest Army officer and 
now collector of animals for the California 
Zodlogical Society, asked himself these 
questions. 

To find the answers, he began stalking 
deadly rattlers. For 119 weeks he lived 
among the serpents of the western deserts. 
He captured 600 rattlers of eleven species, 
two other varieties of little known poison- 
ous snakes, and a score of Gila monsters. 
Further to satisfy his curiosity, he took 
to his Los Angeles laboratory some 600 
nonpoisonous reptiles and lizards for study. 

By automobile and with pack mules, he 
explored Death Valley, the Colorado Desert, 
the Armagosa Desert, and the Mohave Des- 
ert in California; ‘los desiertos” of Arizona 
and New Mexico; and some little-known } . 
but exceedingly hot areas of Nevada. He —_. ton ee 


» 





saw deadly rattlers killed in mortal com- _ He i Te EG a es Ye CR ee ae ~ 

bats with gophers and birds; he goaded Bird r¢e 4. Stir eke ee ee ~ 
’ .~ x o~—- os “/t_2t ta <« Hef > ‘— “et y rs 

them to the point of frenzy, so that he Be en A STEM A ee eee be SOS Se 


could take stirring action photographs of 
strikes; he learned at the risk of his life 
how rattlers live, obtain their food, and 
protect themselves against their enemies. 


Miller holds the sack while a helper places an unusually large red rattler inside it 


Many times Miller tested the vision and directly in front of the rattler. was repeated, and each time the snake 
hearing of rattlers. He found they can Slowly waving large colored looked in the direction of the move- 
hear farther through their tongues than handkerchiefs, the three moved ment. 
they can see. toward the snake. Not until they Each time Miller tried this experi- 


It was in the middle of Death Valley approached within twenty feet ment at twenty feet, the head would g0 
that he first tried the vision test. Coming did the reptile raise its head and up and the tongue out. But hearing? 
across a large diamond-back early one look directly at Miller. At that Not so good. 
morning, he stopped the car and ordered his instant, Miller and one assistant “Snakes hear through the tongue,’ 
two assistants to take up positions seventy- paused, while the other continued he told me, as I stood recently on the 
five feet away from the reptile, one on each wigwagging. Quickly, the snake Mohave desert alongside a small box 
side of the snake. Miller took a position looked in his direction. The trick in which three California red rattlers 
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puzzed their objection to captivity while 
he sought to photograph another of 
their kind in the act of striking. 
“Sounds reach them through vibration. 
I'll demonstrate.” 

Leaving the big snake to its own 
devices, he took a revolver from his 
pocket and walked 100 feet away. 
There he stopped, waited a moment 
until the reptile calmed down, and then 
fired a shot. The rattler took no no- 
tice. Twenty-five feet closer, Miller 
fired again, and once more at fifty 
feet. The snake paid no attention. Then 
Miller moved in about twenty feet and 
discharged the weapon again. Now the 
snake jerked its head upward, and the 
forked tongue shot out. 

Miller walked over to me. “When a 
rattler’s preoccupied, he may ignore 
sounds even closer than thirty feet,” he 
said. “If one is crawling into a tree—” 

“Do rattlers climb?’ I interrupted. 

“Often, when they are hungry. I 
watched a yellow Pacific rattler crawl 
into a mesquite tree about five feet tall 
the other day. He was after birds’ 
eggs. While he lay stretched out on 
the branch eating them, I walked up 
within six feet, clapped 
my hands, and spoke in 
aloud voice. He ignored 
me completely. 

“Aside from vision, 
rattlers sense every- 
thing through the 
tongue. I am sure they 
cannot smell, for they 
crawl right over dis- 
infectants which would a 
drive most animals to - 
cover.” 

Miller has subjected 
scores of rattlers of all 
kinds to the “striking 
test’ to determine 
whether they will strike 
upward, how easily they 
may be caused _ to 


The snake hunter getting an ac- 
tion picture of a rattier's strike. 
The photograph below shows how 
a snake's fangs are removed. The 
reptile dies soon after this is done 
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To answer common questions 
about poisonous reptiles, 
Capt. Donavin Miller has 
risked his life putting 
them through strange tests 


strike, how often they will strike be- 
fore returning to a comparatively 
peaceful state. 

Diamond-backs, green prairie rat- 
tlers, sidewinders! Those are the vi- 
cious babies. Most zoélogists, according 
to Miller, consider the California red 
rattler more dangerous than the side- 
winder, but observation has shown that 
the red, notwithstanding its size, is the 
less vicious. The little sidewinder loses 
his fierceness in captivity. He is very 
easily tamed and can be made quite 
docile. 

Miller learned, too, that rattlers do 
not always advertise a strike with buzz- 
ing rattles. Rattlers have struck at 
him on seven occasions, twice without 
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rattling, but he has miraculously es- 
caped injury. 

Once he was crawling over the rocks 
on a hill at the edge of the Colorado 
Desert, carrying with him a box con- 
taining two yellow Pacific rattlers 
caught earlier that morning near the 
Salton Sea, when he suddenly came 
face to face with a diamond-back sun- 
ning itself. The reptile arched its body 
and plunged its head forward only a 
few inches, spitting venom directly to- 
ward his face. “Only the fact that the 
snake was not coiled saved my life,” 
he declared. 

This incident did not deter the snake 
hunter from his determination to film 
close-ups of rattlers actually striking. 
On that expedition, and again in the 
hills near Saugus, Calif., more than 
once he operated his small camera with 
one hand, directly in front of an in- 
furiated snake, while teasing it to strike 
by waving a handkerchief with the 
other hand. 

He came across a Texas diamond- 
back late one July afternoon. The 
snake was sunning itself on the side 
of a steep hill. Miller took up a posi- 
tion about four feet downhill, 
focused his camera on the 
spot, spread his legs to brace 
himself, and began teasing 
the rattler. The snake coiled, 
rattled ominously, and, as 
Miller was about to click the 
shutter, lunged forward. For- 
tunately, the reptile plunged 
downward as he came to- 
, ward his tormentor, and fell 
== (Continued on page 146) 





















A curious test of a snake's hearing. 
Miller found that a rattler would not 
notice a pistol shot farther away than 
thirty feet. Snakes hear through their 
tongues, feeling vibration of the air 








Are You a Good 


THIS ARTICLE TELLS HOW TO LOOK FOR 


By 
ROBERT E. MARTIN 


FEW weeks ago, a gang of silver- 
ware thieves in New York City 
worked out an ingenious ruse 
for robbing a Park Avenue 

apartment. The day before the owner 
was to return from Europe, two of the 
crooks, dressed as expressmen, deliv- 
ered a trunk which they said had been 
sent on ahead. The building superin- 
tendent unlocked the apartment for 
them to put the trunk inside. Half an 
hour later, they returned and explained 
that the delivery should have been made 
to the owner’s sister, alsoreturning from 
Europe, who lived in another apartment 
house. As they carried out the trunk, 
they also carried a confederate who 
had entered the apartment in the trunk 
and had used the thirty minutes to rifle 
the rooms of valuables. 

The only slip-up in the carefully laid 
plot was the fact that the building su- 
perintendent happened to be one of 
those rare individuals who possess what 
detectives term “total recall.” He was 


Powder burns on skin or cloth may 
supply valuable information for 
the solving of a crime. Here a 
detective is examining such marks 


Footprints tell tales. In the 
one at the right, the pencil 
indicates the part of the foot 
on which most weight was put 


able to describe the expressmen minute- 
ly, recalling so many details of their 
appearance that veterans of the bur- 
glary squad had little difficulty identify- 
ing the gang. 

In one of his most celebrated cases, 
the fictional Sherlock Holmes was aided 
by a band of observant bootblacks and 
newsboys. Similarly, the real-life scien- 
tific sleuth of today often depends up- 
on amateur observers for tips and clews. 
A few years ago, an amateur criminol- 
ogist identified Fred Burke, notorious 
trigger man of the St. Valentine’s-day 
gang massacre in Chicago, after he had 
been living quietly for months in a Mis- 
souri community. Recently, the slayer 
of an eastern dentist was captured be- 
cause another young man habitually 
played detective and jotted down the 
number of every out-of-town car parked 
in the neighborhood. 

Imagine yourself witnessing a crime 
or discovering a murder. How good a 
detective would you be? Would you 
know how to help the police? Would 
you know how to pick up a revolver 
without smudging fingerprints? Would 

you know the half doz- 
en hot spots of crime 
detection which supply 
a majority of scientific 
clews? 

During the past week, 
I have been talking to 
detectives, asking them 
all the same question: 


Objects that might 
have fingerprints or 
other clews must be 
handled carefully 
to avoid destroying 


evidence. At the 
right are shown 
ways of preparing 
a piece of glass and 
a knife for carrying 


What can an amateur do to help the po- 
lice? Suggestions that cropped up over 
and over again are given in this article. 

First of all, without disturbing any- 
thing at the scene of the crime, keep 
your eyes open. You may see something 
that the police will arrive too late to 
find. For instance: 

In California, not long ago, a tourist 
pulled up in front of a cabin seeking 
water for an overheated radiator. When 
he knocked, the door swung open on its 
hinges. Within, the floor boards had 
been torn up, dirt was scattered about 
in piles, and slumped across a table was 
the body of an old man. He had been 
stabbed a dozen times. 

The victim proved to be a former 
prospector. Rumor had it that gold 
nuggets were buried under the floor of 
his shack. It was for this imaginary 
treasure that some unknown killer had 
entered the ramshackle dwelling. Dur- 
ing the subsequent investigation, it be- 
came important to establish the time 
of the murder. Beside the victim, police 
had found a cup and saucer. Just be- 
fore his death it appeared, the old man 
had poured coffee into the saucer to 
cool. By the time the police arrived, all 
the beverage had evaporated, leaving a 
thin coating of residue on the china. 
However, the motorist remembered 
that there had been a teaspoonful or so 
in the bottom of the saucer when he 
found the body. This enabled a scien- 
tific sleuth to fix the time of the mur- 
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e ; Detectives inspecting a body 
i . for clews. Note that the sur- 
[ V = bi. . roundings are not disturbed 


OR CLEWS THAT SOLVE CRIMES 


p the po- der almost exactly. He refilled the saucer with cof- 
| up over fee up to the residue line and then timed the evap- 
S article. oration of the liquid. 
ing any- During recent months, a new development in 
ne, keep criminology has added to the importance of infor- 
ymething mation that amateurs give the police. Detectives 
» late to now are cataloguing in minute detail the methods 
employed by underworld mobs. Professional crooks 
a tourist work in different ways, and the manner in which 
seeking each band operates leaves a sort of fingerprint up- 
or. When on the crime. 
en on its A few months ago, for example, a stick-up gang 
rds had carried out a daring daylight robbery in an eastern 
ed about city. Forcing their way into a wealthy man’s home 
able was while he was entertaining guests, the gunmen lined 
iad been every one up against a wall and then made their 
get-away with more than $100,000 worth of jewelry. 
- former Within thirty minutes, detectives were on the trail 
at gold of these crooks because the host remembered one 
floor of seemingly inconsequential fact. He had received a 
laginary “wrong number” call on his telephone a few min- 
iller had utes before the hold-up occurred. That call was the 
ig. Dur- fingerprint of a particular gang, which always fol- 
nm, it be- lowed this procedure to make sure an intended vic- 
‘he time tim was at home. 
n, police If you ever witness a hold-up or robbery, or are 
Just be- the victim, the police are sure to ask you such ques- 
old man tions as these: Were the criminals calm and pro- 
uucer to fessional, or jumpy and amateurish? Which crook 
‘ived, all gave the orders? Did the gang exhibit any pecu- 
saving a liarities such as smoking or eating while commit- 
e china. ting the crime? At what time did they arrive, and 
embered when did they leave? This last question is highly 
ful or so important. It may help overthrow fake alibis later 
when he on. 
a scien- In case you have time to notice only one feature 
he mur- of a criminal’s face for later identification, one de- 


tective told me, choose the nose. This is the facial 
characteristic most likely to be recognized after a 
lapse of time. A few concrete points are more val- 
uable for identification purposes than many general This is the right way to 
impressions. Consequently, whenever possible, get ge = * _ —— 
exact information by checking up on your senses. eeeyng “Sangeet 

An analysis of 20,000 answers to questions has 
shown that the average person will overestimate 
the height of a man by almost five inches, will get 
the color of his hair wrong eighty-three percent of 
the time, and will think he is about eight years 
older than he really is. I once saw forty detectives 
tested for their ability to judge time. They sat still 
for several minutes and then estimated the time 
that had elapsed. There was a 400-percent variation 
in their answers. Through long experience, the po- 
lice have learned that the observations of the best- 
intentioned witnesses are apt to be far from exact. 
They know, for example, that a man dressed in a 
light suit always appears larger than he is, when 
seen in the dusk, and that a medium-sized man 
walking between two small men always will be 
described as tall. 

In one case, an alert filling-station attendant was 
able to give the police the exact height of a bandit 
because he noted that his eye met a spot on the 
wall of a near-by building when he looked over 
the criminal’s head. Measuring distances, noting 
exact times, and checking up on your senses in gen- 
eral will help you give concrete and valuable in- 
formation to the police. 

Whenever you see a mystery movie, you see the 
Hollywood sleuth carefully wrap his handkerchief 
around a revolver before he picks it up. This is sup- A fingerprint expert examining articles found at the scene of a murder. 
posed to prevent the destruction of fingerprints. As Any object that the criminal touched may supply the clew to his identity 
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a matter of fact, smudged prints are 
likely to result. Real scientific detec- 
tives slip a pencil in the muzzle of the 
revolver when they wish to lift it from 
a floor or table. Thus, no part of the 
outside of the gun is touched. 

In case it is necessary to transport a 
revolver or other weapon for any dis- 
tance, place it on a piece of cardboard, 
punch four holes in the backing, and 
with two loops of cord tie the object to 
the cardboard. Carried in this way, 
there is little danger of fingerprints be- 
ing ruined in transit. 

Another fertile source of clews is a 
knotted string or rope. From a single 
knot, a modern scientific sleuth can tell 
much about the unknown person who 
tied it. Oftentimes, he can discover his 
occupation and whether he is right or 
left-handed. So, as an aid to the police, 
save all strings and cords found near 
the scene of a crime. In case you have 
to loosen a knotted rope, cut it, leaving 
the knot intact. 

In a middle-western city, not long 
ago, the keen eye of an amateur de- 
tective revealed a cold-blooded murder 
plot by noticing something peculiar 
about a piece of rope. A banker’s wife 
was found hanged in the basement of 
her home. She had been in ill health, 
and all the evidence pointed to suicide 

all except some fine fibers on one side 
of the rope. 

The amateur, a near neighbor, no- 








A bullet passing through a pane of glass 
leaves a tiny, craterlike depression on the 
side opposite that from which it was fired 


ticed that the rope, after being passed 
over the beam, had been tied to an up- 
right post. From the beam halfway 
down to the post, all the fibers on the 
underside of the rope pointed back to- 
ward the beam, while, on the rest of 
the rope, they pointed in different direc- 
tions. That fact revealed that the heavy 
body had been pulled up after the wom- 
an was dead. The banker later con- 
fessed that he had smothered his wife 
and then carried out all the details of 
the fake suicide. 

From the shape, size, and position of 
blood spots, you often can reconstruct 
the action of a crime. The greater the 
distance the drop falls, the more prom- 
inent are the splash marks around the 
edge. Also, if the wounded person is 
walking or running, the spots will be 
elongated with smaller splash marks 
extending in the direction of movement. 


Similarly, edible things from which a 
bite has been taken may provide im- 
portant clews. 

For months, in one southern state, a 
string of grocery-store robberies kept 
police on the jump. Reporters dubbed 
the slippery thief “the sweet-tooth bur- 
glar,” because in almost every case he 
left behind a chocolate bar from which 
he had taken a bite or two. The im- 
pression of irregular teeth was the 
same in every instance. Finally, a tran- 
sient was brought into police head- 
quarters on a minor charge. One of the 
detectives noticed his irregular teeth. 
He was asked to bite into a bar of 
candy, and a comparison of the impres- 
sion with moulage casts made from the 
chocolate found at the scene of one of 
the burglaries established his guilt. 

Luke S. May, the noted scientific de- 
tective of Seattle, Wash., always car- 
ries a small roll of brown wrapping pa- 
per with him when he visits the scene 
of a murder. If he enters a room, he 
unrolls the paper, beginning at the door, 
and uses it for a carpet‘so he will nei- 
ther track in dirt nor destroy any frag- 
mentary bits of evidence already in the 
room. Present-day crime detection 
sometimes hinges upon such fleeting 
clews as dust and pollen. 

A case in point is a western murder. 
Late one night, an unknown assailant 
pried open a window in a roadhouse, 
crept to the (Continued on page 142) 





You can test your 


Can You Read These Clews to a Murder Mystery? 


OW good a detective are you? 
powers of observation by studying the five clew- 
photos below. Showing important evidence collected 
during the investigation of a murder, they offer valua- 
ble clews of the type that often help the police to solve 
baffling crimes. The victim was found murdered with a 


tions. 
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Was the wounded murderer running at 
the time when these blood drops fell to 
the floor? If so, which way did he go? 


This is the crimi- 
nal's hat, found 
where he dropped 
it in fleeing from 
the scene of the 
crime. Is its owner 
a right-handed or 
left-handed man? 





These spots were found beside a ladder, 
Was the murderer leaning against the 
ladder or climbing when they fell? 








bullet wound in his head, and evidence showed that the 
murderer also was wounded. If you are a good detective, 
the rest should be easy. Go over the photographs and 
the descriptions carefully, jot your answers down in the 
margin, and then turn to page 143 for the correct solu- 





Here is the criminal's footprint found in 
soft earth. Can you tell, at a glance, 
if he was walking forward or backward? 








Matches and ciga- 
rettes found in a 
suspect's room. Are 
the suspect andthe | 
murderer similarly | 
handed, or is one 
right and the other 
one left-handed? 
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‘Human Guinea Pigs 


BREATHE NATURAL GAS TO PROVE IT NONPOISONOUS e 


‘-ELIBERATELY exposing four 
human guinea pigs, as well as 
six rats and two monkeys, to 
heavy concentrations of natural 

gas for varying periods, Dr. D. R. 
Drury of the University of Southern 
California School of Medicine has de- 
termined in novel experiments that gas 
as it comes from the earth has little 
effect on the bodies of either humans 
or animals. 

In the first test, six rats were kept in 
a cylindrical iron tank approximately” 
two feet in diameter and three feet long, 
fitted at one end with a transparent 
cover. Gas taken from a domestic sup- 
ply pipe, and air forced in by pump, 
were so mixed as to give a gas concen- 
tration of eight percent. The rats lived 
in this mixture for thirty-six days, ate 
well, and on being removed were clean 
and healthy. A litter of new-born rats 
born in the gas chamber were found 
alive. 

In the second experiment, two mon- 
keys were exposed for thirty days in a 
thirty-percent gas-in-air mixture, and 
examination showed them to be normal 
in all respects. 

Four men were exposed for two 
hours to a concentration of twenty-five 
percent gas in air, in an air-tight room, 
yet they suffered no changes in appe- 
tite, vision, or other functions except a 
sense of mild exhiliration. Throughout 
the period, the four men repeatedly 
demonstrated their ability to stand in 
an absolutely upright position, by draw- 
ing a writing mechanism attached to 
the head back and forth upon a paper 
fixed to the ceiling. 

With the exception of a slight anes- 
thetic effect in a very high concentra- 
tion,” Dr. Drury declared, “we may 

y that natural gas has no poisonous 

tion on the human system.” 
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In this air-tight room, 
four subjects were exposed 
to a twenty-five-percent 
mixture of gas in air for 
two hours. The mixture was 
controlled and tested with 


. the apparatus at the right 
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The tank in which monkeys and rats were kept during 
long periods to prove that they could breathe gas 


A subject undergoing an electrocardiograph 
test after leaving the gas chamber. At the 
left, he is proving his ability to stand steadily 
by tracing a straight line on the paper 





Secrets of Pitcher’s Throw 
Revealed by X-Ray Photos 


New Tooth-Paste Tubes 
Are Made of Glass 


GLASS containers for tooth paste, re- 

cently developed by a German firm as 4 

substitute for conventional metal tubes, 

_-25255 have a built-in piston at one end to 

seball pitcher force the paste out onto the brush. 

holds the ball for a fast throw, at top, and how he When empty, the containers can be re- 
changes finger position for a deceivingly slow ball filled with paste. 


e 


How the finger bones of a baseball pitcher ° . 

look when he is about to throw a ball is re- Spiral Track for Toy Trains Saves Space 
vealed by an odd series of X-ray pictures re- 

cently made. The upper photograph shows SIxTy feet of O- 

the grip of a left-hander as he is about to gauge miniature- 

deliver a fast ball. The lower illustration railroad track are 

depicts the position of the fingers when pitch- condensed into a 

ing a change-of-pace ball, thrown after a double spiral only 

fast ball to fool the batter. forty-four inches in 


diameter in a novel 
Marketing Bag Folds layout recently in- 
Into Compact Bundle 


troduced. As shown 
A HANDY shop- 


at the right, two 

trains run simul- 
ping bag just mar- 
keted rolls up when 
not in use into a 
compact ball not 
much larger than 
an egg. Easily car- 
ried in a pocket or 
in a woman’s purse, 
the bag is made in 
the form of a net, 
with a drawstring 
to close off its 
open end. The bag 
holds a good sup- 
ply of groceries. 
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taneously on the 
continuous track, 
one climbing the 
414-percent grade 
as the other de- 
scends on an inner 
spiral. Current 
switchesare tripped 
automatically by 
the trains so that 
neither will over- 
take the other. The 
supporting frame- 
work for the cir- 
cular railroad line 
is made of wood. 
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One train climbs while the other descends, Control is automatic 


Radio-Controlled 
Motor Boat Is 
Target for Bombs 





_. = 


RACING at high speed, 
an armored target boat 
just completed for the 
British air force is con- 
trolled by radio to pro- 
vide a fast-moving, shift- 
ing target for machine- 
gun and bombing prac- 
tice. The target craft is 
shown on a trial run 
with observers riding in 
its normally unmanned 


Observers were riding in the target boat when this picture was taken, but normally it operates without a crew cockpit. 
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High Towers Collect Dust-Storm Specimens for Study 


O STUDY dust storms, gauges mount- 

ed on twenty-foot platforms at an 
Oklahoma experiment station collect 
wind-blown dust specimens for labora- 
tory analysis by scientists at the state 
agricultural college at Stillwater. Wall 
maps colored to indicate soil tints in va- 
rious localities are compared with the 
hues of dust specimens as seen under the 
microscope to determine their point of 
origin. Chemical analysis of the tiny par- 
ticles reveals the presence of noxious 
weed seeds, plant parasites, or infectious- 
disease germs, while mathematical cal- 
culations show the total amount of dust 
falling on an acre in a given period. The 
studies are made to determine how wind- 
blown dust may affect local agricultural 
conditions as well as the general public 
health. Bean seeds are inoculated with 
the dust as a final check-up. 





Tubes 
= 
Slass 
h paste, re- 
an firm asa 
metal tubes, 
one end to 
the brush. 
3 can be re- 
Samples of wind-borne dust collected by 
the towers being compared with a map of 


regional soil colors. At right, the dust 
is being tested for its effect on seeds 
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Shoe-Shine Stand Built Like 


HIGH-SPEED production meth- 
ods are applied to shoe shining 
on an odd merry-go-round ma- 
chine recently in- 
stalled in a St. 
Louis, Mo., boot- 
black parlor. As in- 
dicated at the right, 
a customer takes 
one of the eight 
seats that face out- 
ward on the circu- 
lar device, places 
his shoes on foot- 
rests, and is slowly 
turned around 
while six operators 
perform the sepa- 
rate tasks of clean- 
ing, polishing, and 
buffing. At the end 
of one minute, the 

* customer’s shoes 
are neatly polished. 


Even when upside down, 
the stretcher holds an 
injured person firmly 








s automatic 


Six bootblacks perform the separate steps of a shine 








trolled Saga _ Meter Tests Car’s 
oat Is Fuel Efficiency 
Bombs New Airplane Stretcher A NEW device for testing 
m the combustion efficiency of 
igh speed, Holds Patient Securely automobile engines analyzes 
arget boat DESIGNED F : i ir- the exhaust from each motor 
. ? primarily for use in air 
S for the planes, a new hospital stretcher is cylinder. ; —— = ae 
a on equipped with straps so placed that a cylinder at a time, t “ unl 
ow to | wounded occupant cannot accidentally registers the amount of un- 
ving shift~- fall out while a plane is banking, diving, used gas —. - the Poe 
ee or going through other maneuvers. The haust. The ~ ers claim - 
p — «gt photograph above shows a French sol- the , erg = payne 
i ae t « dier, fastened into the stretcher, with that it ~~ gy ec - 7 le 
- em his head toward the ground. The straps as — par ~ pe . “ oe 
, a over his shoulders and across the in- a million parts of a cylinder’s 
unmanned exhaust fumes. 
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steps of his feet keep him from falling. 
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Individual cylinders can be tested with this meter 
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Giant Warm-Air Blower 
Guards Fruit Trees 


BLANKETING citrous trees 
with a layer of warm air on 
cool nights, a giant wind ma- 
chine developed by a Cali- 
fornia inventor resembles a 
huge iron windmill. Air is 
heated in a horizontal, boiler- 
like oven on the ground, and 
sucked upward through a ver- 
tical pipe by an airplane pro- 
peller. Vanes mounted in 
front of the propeller can be 
adjusted to direct the air 
blast in any desired direction, 
enabling a single machine to 
protect a ten-acre fruit grove 
from frost. 


~ 
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Knee-Operated Throttle 
Rests Driver's Foot 


TO REST an autoist’s right foot on long 
drives, a new accelerator lever is operated by 
pressure of the knee. Shown mounted in a 
dummy car above, the device clamps to the 
steering column and can be folded out of the 
way when not in use. It is said not to inter- The wind machine, its air intake, and the 
fere with the operation of the regular accel- propeller that blows warm air over trees 
erator pedal. 


Life Belt Warms Wearer 


A NEW life belt not only keeps shipwreck 
victims afloat, but provides food and water 
in moistureproof packages, while chemicals 
generate heat, when moistened, to protect 
the wearer from the cold. To aid rescue, the 
belt is luminous and carries mirrors that re- 
flect beams from rescuing searchlights. 


Relief Maps and Models Used To Teach 





BUILDING relief maps and models especially for the blind —- 
is the odd hobby of a Brisbane, Australia, business man. 
I'he maps are arranged so that each geographical outline 
can be traced with the fingers, while place names are iden- 
tified both by typewritten labels and aluminum tabs em- 
bossed with raised letters in Braille. Models of famous 
ships and structures are made to be examined by touch. 











Vacuum Device 
Drains Auto Oil 


MOTORISTS who equip their 
automobiles with a new ac- 
cessory can drain crankcase 
oil without crawling under- 
neath. A pipe, attached to 
the crankcase and connected 
to the intake manifold is 
fitted with a valve placed 
under the engine hood. When 
the container is pressed 
against the valve, the vacuum 
created by the motor sucks 
the oil up into the bottle. 





Pressing the bottle neck against 
a valve drains out crankcase oil 


New Office Duplicator 
Needs No Stencils 


WITHOUT using stencils, 
copies of printed, hand- 
written, or typed material 
can be made quickly with 
a new portable electric 
duplicator. Laid on a 
plate-glass surface at the 
top of the apparatus, the 
original to be copied is 
covered with a sheet of 
sensitized photographic 
paper. When the lid is 
closed and a switch pressed, 
lights transfer the image 
of the original to the 
paper, which then is de- 
orcinary 
light without any need for 
a darkroom. 
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Double Sails Propel Bather on Water Skis 


OVAL sails fastened to rods that are held 
at shoulder level propel the wearer of new 
water skis. The novel marine footgear, 
worn during a recent California water 
carnival, are made of a buoyant frame- 






No darkroom is 
required to use 
this new po! 
photographic du- 
plicating device 


table 








Seht compartments. 


work, covered with canvas to form water- 
Tied at front and 
back, they enable the wearer to skim along 
the surface. Changing the angle of the sails 
permits traveling across the wind. 


Odd Razor Sharpener 
Fits Over Finger 





A NOVEL, glovelike razor strop just 
invented is worn on the third finger 


of the hand. Strapped at one end to 
the wrist, the sharpener is tilted 
to provide the correct sharpening 
hand as Lilt 


angie Liie 


razor 


by twisting 
ypped. 
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Floating Air Base 
ie Has Repair Basin 


A GIANT, mobile seaplane base 
recently proposed provides a 
protected basin 150 feet long 
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Can You Read These Clews to a Murder Mystery? 


OW good a detective are you? You can test your 
| powers of observation by studying the five clew- 
photos below. Showing important evidence collected 
luring the investigation of a murder, they offer valua- 
ble clews of the type that often help the police to solve 
baffling crimes. The victim was found murdered with a 


bullet wound in his head, and evidence showed that the 
murderer also was wounded. If you are a good detective, 
the rest should be easy. Go over the photographs and 
the descriptions carefully, jot your answers down in the 
margin, and then turn to page 143 for the correct solu- 
tions. 
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Was the wounded murderer running at 
the time when these blood drops fell to 


Th s is the crimi- 

I's hat, found 
where he dropped 
it n fleeing fr ym 
the scene of the 
rime. Is its owner 
ri yht handed or 


left-handed man? 





These spots were found beside a ladder, 
Was the murderer leaning against the 
the floor? If so, which way did he go? ladder or climbing 





Here is the criminal's footprint found in 
soft earth. Can you tell, at a glance, 


when they fell? if he was walking forward or backward? 


Matches and ciga- 
rettes found in a 
suspect's room. Are 
the suspect and the 
murderer similarly 
handed, or is one 
right and the other 
one left-handed? 
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Me A GIANT, mobile seaplane base 
recently proposed provides a 
protected basin 150 feet long 


nd_eirhty fest wide as_a land 
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nea Pig i ell a mixture ta 
rat ind tf nkey t two hours. The mixture wo a ree : 
concentrations of natural ntrolled and tested with Viet ¥ , 
is for varving periods I D R the apparatus at the right . 





Drury of the University of Southern 
California School of Medicine has de- 
termined in novel experiments that gas 
is it comes from the earth has little 
ffect on the bodies of either humans 
r animals. 

In the first test, six rats were kept in 
i cylindrical iron tank approximately 
two feet in diameter and three feet long, 
fitted at one end with a transparent 
cover. Gas taken from a domestic sup- 
ply pipe, and air forced in by pump, 
were so mixed as to give a gas concen- 
tration of eight percent. The rats lived 
in this mixture for thirty-six days, ate 
well, and on being removed were clean 
and healthy. A litter of new-born rats 
born in the gas chamber were found 
alive. 

In the second experiment, two mon- 
keys were exposed for thirty days in a 
thirty-percent gas-in-air mixture, and 
examination showed them to be normal 
in all respects. 

Four men were exposed for two 
hours to a concentration of twenty-five 
percent gas in air, in an air-tight room, 
yet they suffered no changes in appe- 
tite, vision, or other functions except a 
sense of mild exhiliration. Throughout 
the period, the four men repeatedly 
demonstrated their ability to stand in 
an absolutely upright position, by draw- 
ing a writing mechanism attached to 
the head back and forth upon a paper 
fixed to the ceiling. 

“With the exception of a slight anes- 
thetic effect in a very high concentra- 
tion,” Dr. Drury declared, “we may 
Say that natural gas has no poisonous 
action on the human system.” 


on 






The tank in which monkeys and rats were kept during 
long periods to prove that they could breathe gas 





A subject undergoing an electrocardiograph 
test after leaving the gas chamber. At the 
left, he is proving his ability to stand steadily 
by tracing a straight line on the paper 
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How the finger bones of a baseball pitcher 
look when he is about to throw a ball is re- 
vealed by an odd series of X-ray pictures re- 
cently made. The upper photograph shows 
the grip of a left-hander as he is about to 
deliver a fast ball. The lower illustration 
depicts the position of the fingers when pitch- 
ing a change-of-pace ball, thrown after a 
fast ball to fool the batter. 


Marketing Bag Folds 
Into Compact Bundle 


A HANDY shop 
ping bag just mar- 
keted rolls up when 
not in use into a 
compact ball not 
much larger than 
an egg. Easily car- 
ried in a pocket or 
ina woman's purse, 
the bag is made in 
the form of a net, 
with a drawstring 
to close off its 
open end. The bag 
holds a good sup- 
ply of groceries 









Observers were riding in the 
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Secrets of Pitcher’s Throw 
Revealed by X-Ray Photos 


Spiral Track for Toy Trains Saves Space 


Sixty feet of O- 
gauge miniature- 
railroad track are 
condensed into a 
double spiral only 
forty-four inches in 
diameter in a novel 
layout recently in- 
troduced. As shown 
at the right, two 
trains run simul- 
taneously on the 
continuous’ track, 
one climbing the 
414-percent grade 
as the other de- 
scends on an inner 
spiral. Current 
switchesare tripped 
automatically by 
the trains so that 
neither will over- 
take the other. The 
supporting frame- 
work for the cir- 
cular railroad line 
is made of wood. 





target boat when this picture was taken, but normally it operates without a crew 
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New Tooth-Paste Tub 
Are Made of Glass 


GLASS containers for tooth paste, re- 
cently developed by a German firm as a 
substitute for conventional metal tubes, 
have a built-in piston at one end to 


es 


The X-ray photographs show how a baseball pitcher force the paste out onto the brush. 
holds the ball for a fast throw, at top, and how he When empty, the containers can be re- 
changes finger position for a deceivingly slow ball filled with paste. 





One train climbs while the other descends, Control is automatic 


Radio-Controlled 
Motor Boat Is 
Target for Bombs 


RACING at high speed, 
an armored target boat 
just completed for the 
British air force is con- 
trolled by radio to pro- 
vide a fast-moving, shift- 
ing target for machine- 
gun and bombing prac- i 
tice. The target craft is 
shown on a trial run 
with observers riding in 
its normally unmanned 
cockpit. 
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Samples of wind-borne dust collected by 
the towers being compared with a map of 
regional soil colors, At right, the dust 
is being tested for its effect on seeds 
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Even when upside down, 
the stretcher holds an 
injured person firmly 


New Airplane Stretcher 
Holds Patient Securely 


DESIGNED primarily for use in air- 
planes, a new hospital stretcher is 
equipped with straps so placed that a 
wounded occupant cannot accidentally 
fall out while a plane is banking, diving, 
or going through other maneuvers. The 
photograph above shows a French sol- 
dier, fastened into the stretcher, with 
his head toward the ground. The straps 
over his shoulders and across the in- 
steps of his feet keep him from falling. 
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High Towers Collect Dust-Storm Specimens for Study 


O STUDY dust storms, gauges mount- 

ed on twenty-foot platforms at an 
Oklahoma experiment station collect 
wind-blown dust specimens for labora- 
tory analysis by scientists at the state 
agricultural college at Stillwater. Wall 
maps colored to indicate soil tints in va- 
rious localities are compared with the 
hues of dust specimens as seen under the 
microscope to determine their point of 
origin. Chemical analysis of the tiny par- 
ticles reveals the presence of noxious 
weed seeds, plant parasites, or infectious- 
disease germs, while mathematical cal- 
culations show the total amount of dust 
falling on an acre in a given period. The 
studies are made to determine how wind- 
blown dust may affect local agricultural 
conditions as well as the general public 
health. Bean seeds are inoculated with 


the dust as a final check-up. 


Shoe-Shine Stand Built Like Merry-Go-Round 


HIGH-SPEED production meth- 
ods are applied to shoe shining 
on an odd merry-go-round ma- 
chine recently in- 
stalled ina St. 
Louis, Mo., boot- 
black parlor. As in- 
dicated at the right, 
a customer takes 
one of the eight 
seats that face out- 
ward on the circu- 
lar device, places 
his shoes on foot- 
rests, and is slowly 
turned around 
while six operators 
perform the sepa- 
rate tasks of clean- 
ing, polishing, and 
buffing. At the end 
of one minute, the 
customer’s shoes 


are neatly polished. Six bootblacks perform the separate steps of a shine 





Individual cylinders can be tested with this meter 


Meter Tests Car’s 
Fuel Efficiency 


A NEW device for testing 
the combustion efficiency of 
automobile engines analyzes 
the exhaust from each motor 
cylinder. Attached to one 
cylinder at a time, the unit 
registers the amount of un- 
used gas present in the ex- 
haust. The makers claim that 
the apparatus is so sensitive 
that it will detect as little 
as one part of unused fuel in 
a million parts of a cylinder’s 
exhaust fumes. 





Giant Warm-Air Blower 
Guards Fruit Trees 


3LANKETING citrous trees 
with a layer of warm air on 
cool nights, a giant wind ma- 
chine developed by a Cali- 
fornia inventor resembles a 
huge iron windmill. Air is 
heated in a horizontal, boiler- 
like oven on the ground, and 
sucked upward through a ver- 
tical pipe by an airplane pro- 
peller. Vanes mounted in 
front of the propeller can be 
adjusted to direct the air 
blast in any desired direction, 
enabling a single machine to 
protect a ten-acre fruit grove 
from frost. 





Knee-Operated Throttle 
Rests Driver’s Foot 


TO REST an autoist’s right foot on long 
drives, a new accelerator lever is operated by 
pressure of the knee. Shown mounted in a 
dummy car above, the device clamps to the 
steering column and can be folded out of the 
way when not in use. It is said not to inter- The wind machine, its air intake, and the 
fere with the operation of the regular accel- propeller that blows warm air over trees 





erator pedal. 


Life Belt Warms Wearer 


A NEW life belt not only keeps shipwreck 
victims afloat, but provides food and water 
in moistureproof packages, while chemicals 
generate heat, when moistened, to protect 
the wearer from the cold. To aid rescue, the 
belt is luminous and carries mirrors that re- 
flect beams from rescuing searchlights. 


Relief Maps and Models Used To Teach the 


BUILDING relief maps and models especially for the blind /ess\"fpam Se 
is the odd hobby of a Brisbane, Australia, business man. , A % : 
The maps are arranged so that each geographical outline 

can be traced with the fingers, while place names are iden- 

tified both by typewritten labels and aluminum tabs em- 

bossed with raised letters in Braille. Models of famous 

ships and structures are made to be examined by touch. 











Studying a model of a bridge by touch. A 
sliding scale enables blind readers to lo- 
cate places on the relief map at the right 
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Vacuum Device 
Drains Auto Oil 


MOTORISTS who equip their 
automobiles with a new ac- 
cessory can drain crankcase 
oil without crawling under- 
neath. A pipe, attached to 
the crankcase and connected 
to the intake manifold is 
fitted with a valve placed 
under the engine hood. When 
the container is pressed 
against the valve, the vacuum 
created by the motor sucks 
the oil up into the bottle. 





Pressing the bottle neck against 
a valve drains out crankcase oil 


New Office Duplicator 


Needs No Stencils 


WITHOUT using stencils, 
copies of printed, hand- 
written, or typed material 
can be made quickly with 
a new portable electric 
duplicator. Laid on a 
plate-glass surface at the 
top of the apparatus, the 
original to be copied is 
covered with a sheet of 
sensitized photographic 
paper. When the lid is 
closed and a switch pressed, 
lights transfer the image 
of the original to the 
paper, which then is de- 
veloped under ordinary 





No darkroom is 
required to use 
, ; this new portable 
light without any need for photographic du- 


a darkroom. plicating device 





Double Sails Propel Bather on Water Skis 


OVAL sails fastened to rods that are held 
at shoulder level propel the wearer of new 
water skis. The novel marine 
worn during a recent California 
carnival, are made of a buoyant frame- 
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work, covered with canvas to form water- 
tight compartments. Tied at front and 
back, they enable the wearer to skim along 
the surface. Changing the angle of the sails 
permits traveling across the wind. 


Odd Razor Sharpener 
Fits Over Finger 





A NOVEL, glovelike razor strop just 
invented is worn on the third finger 
of the hand. Strapped at one end to 
the wrist, the sharpener is tilted 
to provide the correct sharpening 
angle by twisting the hand as the 
razor is stropped. 


Floating Air Base 
Has Repair Basin 


A GIANT, mobile seaplane base 
recently proposed provides a 
protected basin 150 feet long 
and eighty feet wide as a land- 
ing harbor for’ transoceanic 
planes. As shown in’ a model 
just completed, the floating base 
has a commodious terminal at 
its forward end, while a water 
gate at the open end of the 
basin would permit the latter 
to be emptied for use as a re- 


The basin at the stern is a landing place for seaplanes, while hotel accommodations are forward pair drydock. 
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How the novel stunt craft looks as it 





Novel Electric Scarecrows 


Ring Gongs To Shoo Birds 


ELECTRI 
scarecrows 1n 


gongs served as mechanical 
recent tests made by a 
German biological institute. Housed in 
wooden boxes attached to poles set in 
the the gongs were wired to a 
control center where relays automat- 
ically set off the alarm once every thre 
minutes to frighten away bird 
The photograph shows an installation 
set up in a wheat field 


rrounda, 


pests. 


Spade Has Triple Points 


TIPPED with three pronglike points, a 
new German spade enters hard earth 
easily. Called a “leveling spade,"’ the 
tool is said to save forty percent of the 


energy 


expended in digging 





streaks 
through the night sky with its plumes of smoke 


Interior view of the 
plane's cabin, show- 


ing the floodlights 

























Titanic Teeth Teach 


A GIANT set of 
false teeth set up in 
an Austrian health 
clinic is used as 
a demonstration 
model toexplain the 
correct method of 
brushing the teeth. 
As shown in the 
photograph at the 
right, a clinic in- 
structor manipu- 
lates an oversize 


toothbrush on the 
surfaces of the 
huge model while 
a group of school 
children follow her 
motions in scrub- 
bing their own 
teeth. 
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Some of the everyday objects to be preserved for future historians 


Stunt Plane Resembles Fiery Comet 


OARING through the night sky like a 
flaming comet, a novel airplane oper- 


ated by a Missouri pilot is equipped with a 


gasoline-driven generator that supplies cur- 
rent to a maze of floodlights and electric 
bulbs mounted in the fuselage. Used as a 


stunt plane at fairs, the machine has three 


powerful searchlights, and rows of lamps 
illuminate smoke streams trailing 


that 
from its three motors. 


Toothbrush Technique 


Vault Holds Articles of Present-Day Life 


CHEWING 


newspapers, 


and records 


southern 
in a 


both fireproof 
earthquakeproof. 
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A teacher demonstrating care of the teeth with an oversize model 


GUM, 
symphony records, 
a dic- 
tionary, and a bottle 
of a popular soft 
drink are some of the 
items placed in a his- 
tory vault that is not 
to be opened for 
6,177 years. Objects 
which 
will tell future gen- 
erations what pres- 
ent-day life was like 
were collected by a 
college 
president and stored 
subterranean 
crypt designed to be 
and 


























Sight-Seeing Coach Uses Railroad 


EQUIPPED with a roof that slides forward and folds up like 
an accordion into a compact unit, a new railway coach has 
just been placed in service on a German railroad for use as a 
sight-seeing car in the picturesque mountain district border- 
ing on Belgium. Driven by a built-in power unit, the coach has 
open sides to give passengers a full view of the surrounding 
forest scenery. The track over which the coach runs was 
used for troop trains during the World War. 


Big Collection of Tiny Objects Shown 









WHAT is called the world’s largest 
collection of the smallest models and 
curiosities in existence is now being ex- 
hibited by its owner, Jules Charbneau 
of Seattle, Wash. Included among the 
25,000 separate items in the collection 
are a miniature cash register that ac- 
tually works, a safety razor no 
larger than a finger nail, and a 
working model of an electric range 
that is dwarfed by comparison with 
a human hand. Other items which 
draw attention include a diminu- 
tive piano whose keys are so small 
that they have to be played with a 
toothpick, and a tiny camel which 
can easily pass through the eye of 
a needle. 
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The midget cash register at the 
left actually works. Below are 
a miniature electric stove and 
a finger-nail-size safety razor 


Line-Bucker Trains on Butterflies 



























CHASING butterflies is better exercise than hauling ice or 
chopping wood to put football players into trim for the fall 
season, according to Bailey Williams, captain of the team at 
Davidson College, Davidson, N.C. Williams says that the 
sport hardens his muscles and lengthens his wind. 


Bailey Williams, football 
star, tackling a butterfly 















Car’s Luggage Carrier 
Serves as Animal Cage 


BY FITTING the luggage-compartment 
door with wire screening, a humane-society 
representative adapted his car for carrying 
dogs and other animals to shelter. The im- 
provised cage is seen in the photograph 
above, together with the hoops, ropes, and 
long poles used to snare stray or mad dogs, 
and to rescue cats from trees and other dan- 
gerous spots. 




















WALTER E. BURTON 


N A little room at Rochester, N. Y., 
several cubic feet of the Sahara Des- 
ert stand side by side with similar 
chunks of the Arctic regions and the 

steaming tropics. And in these bits of 
transplanted climate parts 
of cameras, and photographic acces- 
undergo a scientific “third de- 
that whether they can 
take it’ in service. There are 
cameras covered with thick, year-old 
growths of the mold that makes a 
tropical phetographer’s life miserable; 
cameras so hot and dry that they seem 
almost to cry out with thirst, and 
others so cold that they drip with con- 
densed moisture the instant they are 
brought into ordinary room conditions. 
some of the torture-chamber 


cameras, 


sories 
reveals 
actual 


” 
rree 
eret 


These are 


methods employed to reveal possible 
weaknesses that might develop under 
extreme conditions of service in any 
part of the world 


Garson Meyer, chief, and Joseph M. 


Keating, assistant chief of the chemi- 
cal laboratory of the Eastman Kodak 
Company works, carry out 
tests in order to 
keep a check on camera _ production, 
ind to head off troubles that might 
plague camera Also, the tests 
show can be 


camera 
and other severe 


these 


users. 
serve t how 
improved. 

‘he transplanted-climate room of the 
laboratory contains three large, in- 
sulated cabinets with air-tight 
They are like refrigerators, but 


cameras 


doors. 
made 


‘ : 
inside they 


are vastly different from the 





66 


typical household cold chest. One of 
them is the humidity-test chamber that 
represents the tropics. Its temperature 
is kept at ninety degrees Fahrenheit, 
and its relative humidity at ninety-five. 
Stick your hand inside this artificial 
bit of the tropics, and your skin feels 
clammy. Here films, cameras, leather 
covering materials, and other parts are 
tested to determine how they will with- 
stand tropical climates. The action of 
mold, one of the worst enemies of a 
camera in hot countries, is studied. 
Such mold seems to feed on the glue 
that holds the leather covering in place, 
as well as on the leather itself. 

The “Sahara Desert” is a chamber in 
which a temperature of 120 degrees 
Fahrenheit and a relative humidity of 
less than twenty are maintained always. 
Cameras must prove their ability 
to withstand this hot, dry con- 
dition for long periods. The polar 
regions are simulated in a re- 
frigerator where the temperature 
remains at ten degrees below 
zero. Shutters, folding-camera 
mechanisms, and other parts 
must function perfectly in such 
cold. Some of the special equip- 
ment used by Admiral Byrd du- 
ring his last polar expedition was 
tested at twenty-eight degrees 
below zero in this chamber. 

Salt spray of the kind en- 
countered at the seashore is a 
common enemy of most metal 
mechanisms. So the cameras at 
Rochester must be able to under- 
go concentrated salt baths with- 
out damage before they are con- 






An inspector photographing a test chart with an amateur motion-picture cam- 
era to check the quality of its lens. At the left, instruments are being put 
into a box where they are subjected to a salt spray 1,000 times as concen- 
trated as any encountered at the seashore, to try the effect on the mechanisms 


How Tough Is 





sidered fit for seaside snapshooting. A 
twenty-percent salt solution is atomized 
into the air of a closed box containing 
the articles to be tested. This concen- 
tration of salt is 1,000 times the maxi- 
mum saltiness of the Atlantic seacoast 
during a severe storm. Camera parts 
that might be attacked by salt are 
made of corrosion-resisting materials 
or protected by durable coats of lac- 
quer. Even the metal under the leather 
covering is finished to protect it from 
the corrosive action of salt air near 
the ocean. 

To make certain that screws and 
rivets will remain in place, representa- 
tive cameras taken from the produc- 
tion lines are given shimmy tests—are 
jiggled mechanically in a deliberate 
effort to dislodge fastenings. If that 





Weaknesses in bellows are revealed by this machine, 
which folds and unfolds them thousands of times 
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doesn’t budge the rivets, the cameras 
are packed in boxes and given a ride in 
the tumbling machine. This device, es- 
sentially a revolving drum with steel 
projections on the inner surface, causes 
the boxes to drop repeatedly, several 
feet each time. This test is a hundred 
times more severe than any treatment 
a freight handler might give the boxed 
cameras. It shows up weaknesses in 
both camera and container. From ex- 
perience, the camera builders know 
how much battering a consignment of 
their products takes in transit, and they 
have found how many minutes in the 
tumbling wheel are equivalent to trips 
of different length. All types of cameras 
to be shipped abroad are given tum- 
bling tests equivalent at least to a trip 
around the world. 





One of the most photographed scenes in the world—a view from a 
factory roof in Rochester, N. Y., used for snapshots to test cameras 
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In this insulated cabinet, cameras are kept at a temperature of ten degrees below 
zero. Their delicate parts must operate smoothly under simulated arctic conditions 


Your CameraP> 


The tumbling machine, in 


Collapsible bellows, which former- 
ly were made of thin sheepskin, now 
are built up of a specially prepared 
synthetic cloth. Normally, a modern 
bellows of this construction will wear 
as long as the rest of the camera. To 
make absolutely certain that it will, 
the chemical laboratory carries on a 
series of tests in a machine that circu- 
lates air at 140 degrees over the bel- 
lows. Eight days of this are equivalent 
to a full year of normal use. This ma- 
chine and other equipment serve to in- 
dicate the uniform quality built into 
bellows. Special machines fold and un- 
fold sample bellows thousands of times, 
to test their durability. 

A half dozen men are kept busy out- 
doors, testing cameras by taking pic- 
tures with them exactly as an amateur 
would. There is one 
view of Rochester, 
showing several fac- 
tory chimneys, build- 
ings with letters 
painted on them, and 
other details that re- 
veal by their sharp- 
ness in the photo- 
graph whether the 
camera is working 
properly. This scene 
is one of the most 
photographed spots 
on earth; a picture 
is taken of it on an 
average of once 
every three minutes 
—a total of 30,000 
shots a year. 


When a camera 





FREEZING IN POLAR TEMPERATURES, OR SWELTERING IN THE 
WARMTH OF THE TROPICS, PHOTOGRAPHIC EQUIPMENT 


GETS THE THIRD DEGREE IN AN ODD FACTORY LABORATORY 

















which packing cases con- 
taining cameras are given 
rougher handling thanthey 
ever would get in shipment 





has been assembled, inspectors check 
its lens by focusing on a fine-linked 
chain placed at a distance of twenty- 
five feet, and examining the image with 
the aid of a microscope. Every mo- 
tion-picture camera is checked by 
actually photographing a ‘“pie-chart”’ 
test card. This card is marked with 
queer-looking designs that reveal the 
quality of the lens when the photo- 
graphic reproduction is compared with 
the original card. 

These tests, although performed 
largely to preserve uniformity of pro- 
duction and to reveal possible ways of 
making improvements, have turned up 
some facts that emphasize how the 
camera owner can get better service 
from his instrument. Although a well- 
made camera will withstand tropical 
heat and humidity, it is unreasonable 
to expect it to come unscathed through 
a ducking in the ocean or a lake. After 
such a bath, the camera should be re- 
turned to the factory for overhauling. 
Likewise, although the camera will 
operate in severe cold, it might not do 
so after a wetting with snow. The glue 
that holds the covering in place is 
treated to resist fungous growth, but 
cameras used in the tropics should be 
watched carefully for the presence of 
moldy spots (mildew). Keeping them 
in a well-ventilated place rather than 
in a tightly closed case is one way of 
preventing this growth, and this will 
add to the life of your camera. 








TAR BRIGHTNESS, used by astronomers to estimate stellar 
S distances, is accurately measured by two photo-electric-cell i y 
instruments constructed at Lick Observatory, Mount Hamilton, 
Calif. One device, attached to the telescope, measures the direct 
starlight and registers variations in light intensity 100 times as 
minute as can be detected by the unaided eye. The other, used on 
astronomical photographs, can measure the brilliance of fainter 
stars but is less accurate. Light falling on photo-electric cells 
in the instruments 
sets up a current 
that is amplified two 
million times and 
then measured by an 
electric meter. The 
star gauges are ex- 
pected to prove val- 
uable in providing 
astronomical data. 




































Light intensity of stars is measured in this in- 
strument by a beam of light reflected onto a 
ground-glass screen above the observer's eyes 


TRAPDOORS on the floor of a new truck 
of British design adapt the vehicle for 
emergency use in fighting fire or to 
counteract poison gas. When the doors 
are raised, they draw up two canvas 
sides to form a watertight 600-gallon 





° ° The truck it ap- 
Egg Within an Egg pears fo evtegtn 
use. Special pumps 


ls a Rare Freak cp eee 


. : ‘ emergency service 
FOUND by a Los Angeles, Calif., chef, ll 


the freak egg shown in the photograph 
above proved to be two eggs in one. 


Trapdoors are 
When it @vas broken open, a second, P 


raised from the 


Electric Eyes Measure Differences in Star Brightness 




























The new photometer 
attached to the big 
thirty-six-inch _tele- 
scope at Lick Ob- 
servatory, Mt. Ham- 
ilton, Calif. Here it 
is being operated 
by direct starlight 


In the basement of 
the observatory, a 
technician regulates 
the apparatus and 
takes readings from 
the sensitive meter 
actuated through a 
photo-electric cell 


Trapdoor Truck Fights Fire or Poison Gas 


reservoir that can be filled with water 
to be sprayed onto a fire through a hose. 
In wartime, chemical solutions in the 
reservoir could be sprayed into the air 
to neutralize the effects of poison gas 
laid by enemy aircraft. 









smaller, hard-shelled egg was discovered floor to support the 
on the inside. Eggs of this type occur canves walls of a 
in nature much less frequently than tank for chemicals 


freak eggs having double or triple yolks. 
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Mammoth Outdoor Stage Is Mounted on 224 Balloon Tires 
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CALLED the largest of its kind ever 
built, a 150-ton movable stage has just 
been completed for outdoor entertain- 
ments in a New York City stadium. 
Roofless, the giant stage is supported 
by 224 truck-type balloon tires, and is 
rolled into position by a tractor and a 
complicated pulley system. Although 


Odd Playground Gate 
Bars Older Children 





Children must pass through without stooping 


CuT ouT of a high, galvanized-iron 
fence and roughly resembling a key- 
hole, a silhouette of an average ten- 
year-old child serves as an entrance 
gate to a new playground for small 
children in an eastern city. Only those 
boys and girls who can pass through 
the silhouette opening without stoop- 
ing or squeezing through sidewise are 
allowed to enter the play area. The 
photograph above shows a playground 
instructor halting a girl who is too tall 
to enter without stooping. 
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Grand opera and 
musical comedies 
can be presented 
on this giant out- 
door movable set 


A few of the 224 


ait caster-type 
e: wheels on which 
if the stage is rolled 
into its position 










the huge structure has a 
stage 140 feet wide, and 
six dressing rooms built 
into the wings, it can be 
dismantled in one hour 
into fifty-three separate 
sections for shipment to a 
new location. 





Flasher Sockets for Signs 


BULB sockets of new design contain 
built-in flashing apparatus so they may be 
used for animating advertising displays. 
The sockets can be 
plugged close together, 
or connected into de- 
tached units or groups. 
A knob on each unit 
regulates its flashing 
speed, while a switch 
makes it possible to 
light two or more con- 
nected bulbs at once. 







Flasher units plugged 
together and, at right, 
with connecting wires 


Japanese Runners Wear Mitten Shoes 


* 






ACCUSTOMED in 
daily life to wear- 
ing sandals held on 
by straps passing 
between the first 
two toes, Japanese 
athletes run mara- 
thon races in odd 
shoes with divided 
tips. The big toe of 
each foot has a 
separate compart- : 
ment, making it . 3 -* 
resemble a mitten. 





Japanese runners using odd divided shoes like those seen in inset 
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Power Winch Launches Gliders 


MOUNTED on a truck, a power winch is now used to launch 
gliders. A rope from the drum is attached to a glider placed 
some distance away, and the winch is revolved, hauling the 
glider forward for a take-off. If the pilot, on reaching the de- 
sired altitude, is unable to release the line, the winch operator 
trips a sharp blade which knifes the rope free from the drum. 


Adjusting the knife 
that can be used to 
cut the towing line 











Motorized Toothbrush Leaves 
Hands Free For Shaving 


AS A novelty feature at a recent exhibit of in- 
ventions, one inventor displayed the odd motor- 
driven toothbrush above. Said to be the last word 
in time-savers, the device is designed to allow the 
late riser to get his teeth brushed while he shaves. 
\ conventional brush is attached to a vibrating 
irm on the brushing apparatus. 
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Police Play Motor-Cycle Leapfrog 


PLAYING leapfrog over a speeding motor cycle was 
the daring stunt performed by English police at a re- 
cent exhibition in London. Facing an oncoming motor 
cycle, the jumper spread his legs and vaulted over. 


Book Has Living Plant Illustrations 


LIVING plants illustrate a giant textbook on botany prepared by 
George Olin, a Los Angeles, Calif., collector of cactuses and other 
plants. As shown in the photograph below, a description of the plants 
is written on the left-hand page, while actual plant specimens grow in 
soil held in special pocketlike compartments on the opposite page. 
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Pockets of soil hold the living plants that form the illustrations for this book 
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at a Hollywood studio. Wearing 

rubber gloves impregnated with 
§ lead, a research expert reached 
through holes in a leaden barrier 
to handle the $250,000 radium 
capsule before the camera. The 
latter, mounted on a dolly, also 
was protected by a lead sheath- 
ing to insure the safety of the 
cameramen and crew standing 


fe behind it. In the photograph at 
4 the right, both technicians are 
d wearing protective aprons. 
; Figure-8 Headlight 
7 ° 
Warns of Train 


CASTING a gyrating beam 
of light in the form of a fig- 
ure 8 on either side of the 
track, a new-type locomotive 
headlight is designed to serve 
as a warning and to reduce 
the number of grade-crossing 
accidents. 


ENUNCIATION, accent, and 
other factors in correct voice 
production are cultivated with 
the aid of an electric sound 

system at an institution in 
| Philadelphia, Pa. As the stu- 
dent speaks or sings into a 
microphone, her voice is re- 
produced by an amplifier so 
that she can hear her own 
voice defects. In the photo- 
graph below, a student is 
singing while lying on her 
back, as an aid to learning 
the control of the singing 
voice. 





Singers hearing their own voices through an 
amplifier. The one above is lying on her back 
as an aid to learning to control the voice 
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Radium Is Filmed for a Movie 


LABORATE precautions were taken to 
protect cameramen and directors from 
the injurious emanations of radium when a 
short feature movie showing the marvels of 
the precious element was produced recently 


Microphone and Amplifier Show Voice Defects 












WHEN Flight Lieutenant 
M. J. Adam of the British 
Royal Air Force recently 
soared aloft from Farnbor- 
ough, England, to a new al- 
titude record of 53,937 feet, 
rescue instructions were 
stenciled on the outside sur- 
face of the fuselage of his 
plane in case he crashed or 
lost consciousness on land- 
ing. The directions told pos- 
sible rescuers how to open 
the sealed cockpit cover and 
the procedure to follow in 
removing the pilot from the 
special high-altitude flying 
suit which is seen in the 
photograph. 


A cameraman and technician 
ater making movies of a capsule 
oe of radium. Note the shields 



























New Phone Attachment 
Dials Numbers Wanted 


TWELVE numbers frequently 
called are automatically dialed 
on a telephone by a new me- 
chanical attachment. When the 
user sets a pointer at a desired 
number and presses a lever, the 
apparatus spins the dial. 
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Pilot in high-altitude flying suit, and instructions for rescue 
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Identifying an old seal by 
comparing it with the coats 
of arms in a book of heraldry 








Some of the ancient seals that 
Leo F. Herrington inherited 
from his engraver ancestors. 
He is seen below at the bench 
where he plies the same trade 









The impression at the 
right contains a curious 
beehive device. Below 
is a book of metallic 
cards on which designs 
have been drawn with a 
stylus to serve as pat- 
terns for engraving dies 





SOLVING THE SECRETS 


“Ancient 
Coats of Arms 


RACING seven centuries of Eng- be puzzled out, and when all the data 
lish history as represented in a are considered together, the seal may 
unique collection of 600 wax seals relate much of the history of its former 
of the type once used on letters owner. 





and documents is the novel hobby of Oldest of the seals in the collection 
Leo F. Herrington of Akron, Ohio. De- dates back to the thirteenth century, 
scendant of a long line of English en- while the most recent was made in 1833. 
gravers who made dies for the seals Many have been established as belong- 
used by the nobility, Herrington inher- ing to personages or families well 
ited an invaluable collection of wax known in history, most of them in 
proofs” preserved as models. Great Britain. Several, however, origi- 


In tracing the identity of a particular nated in other countries, including one 
seal, Herrington and his two associates unidentified oriental seal that is in- 
consider the design and the motto as scribed in Arabic. The fame of Herring- 


Some more of 
the 600 seals in 
the valuable 






ir hes , : > thaca fai aw To. —_ eT aes - > a ‘ . : 
their best clews. If these fail, they re ton’s collection has already spread so collection. Less 
sort to old books of history and her- that amateur genealogists shower him Rs than 100 ofthem 
aldry, and even analyze the color and with requests for information that will 7 — are identified 


composition of the wax. Each detailon help them trace family trees back into 
the seal has a definite meaning if it can the remote past. 
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Un-Natural History cus tase 


HOW WOULD YOU LIKE TO GO 
FISHING IN ECUADOR, WHERE 
EARTHWORMS crow uP 
TO FIVE FEET LONG? ONE 

WORM IS ALL YOU'D NEED 

TO DIG FOR A DAY'S FUN S 







& HORSE in RoseLAND, N.J., SPORTS 
A GENUINE MUSTACHE, WITH HAIRS AS 
| DENSE AS THOSE OF A SHAVING BRUSH? 
~ PULLING A MILK WAGON, HE CREATES 
|  ASENSATION ALL ALONG HIS ROUTE, 
AND HAS TO BE SHAVED EVERY 
FOUR WEEKS OR HED LOOK 
LIKE A BOLSHEVIK / 
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ELEPHANTS SOMETIMES GO ON STRIKE/ NoT LONG 
AGO, A WELL-KNOWN SPECIMEN AT A ZOO IN “LONDON, 
ENGLAND, FLATLY REFUSED TO GO ON WITH HIS WORK OF 


CARRYING PASSENGERS AROUND THE ZOO GROUNDS, AN _ IN SOME KINDS OF SHREW MICE THE GLANDs 


As ATIC MAHOUT WAS ENGAGED TO PARLEY WITH THE THAT GIVE THE BABIES NOURISHMENT ARE LOCATED 
BEAST, AND THE STRIKE WAS SETTLED-PROBABLY WITH THE ON THE BACK/ FOR INSTANCE, THE LONG-NOSED 
PROMISE OF AN EXTRA BALE OF HAY FOR, OVERTIME J é — ELEPHANT SHREW carries ITS YOUNG SIDE 


BY SIDE ON ITS BACK WHILE NURSING THEM 7 


. — —_— 
RAR < ; ~ ‘ eS 


AN OILY INDIVIDUALIS THE 

















wa "WHEN IT COMES TO BEING USEFUL AROUND THE HOUSE, A | 
STORMY PETREL, THE LITTLE =| “EyROPEAN TOAD CALLED ALYTES OBSTETRICANS | 
— ee TAKES THE CAKE? FROM TWO TO FOUR TIMES A 
THE OCEAN WAVES; ITHASSO fl Bef = YEAR THE FEMALE LAYS A LONG STRING OF EGGS 


MUCH OIL IN ITS BODY THAT 

IT CAN EXPEL THE LIQUID 
FROM ITS THROAT 

AND NOSTRILS,/ 


LIKE A NECKLACE, AND THE MALE WRAPS IT 

AROUND HIS BODY AND CARRIES IT AROUND FOR 

ABOUT r THREE WEEKS UNTIL THE TADPOLES 
win ARE HATCHED J 
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BOUDOIR CHAIR. A mirror attached by means of a swivel to 
the back of a new boudoir chair gives a complete view of the 
back of the head from various angles. Used in connection with 
a dressing-table mirror, it is helpful in arranging the coiffure 


STORAGE JARS for staple kitchen supplies 
now are made of glass with graduated scales 
marked on the sides, This enables the house- 
wife to measure out quantities called for in 
recipes, and to check the amounts on hand 


SAFETY FIRE SCREEN. Children are 
protected from open fireplaces by hinged 
doors of close-meshed screen which can be 
locked securely when youngsters play alone 


TIMERS. Set for any period up to 
six minutes, the boiled-egg timer 
at the right informs the housewife 
with a cheery "cock-a-doodle-doo” 
when the desired time is up. The 
ingenious pot cover illustrated below 
has a built-in timing unit that rings a 
bell at the end of the required period 

































QUICK ELECTRIC COOKER. Twin 
heating elements in the top and bot- 
tom of this appliance give speedy ac- 
tion in cooking, baking, or*toasting. 
A small light inside the cover makes 
it possible to watch cooking through a 
small window. Heat units can be used 
separately, and regulated as required 
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NAUTICAL BAR. Resembling the bow 
of a cabin cruiser, the novel home bar | 
pictured below is an appropriate fix- 
ture for the game or “rumpus room. 
The deck house holds bottles and glasses 































CRISPING OVEN 
Used on top of the 
stove, this utensil re- 
crisps of warms up 
food and keeps it 
that way on the 
table. An adjustable 
vent makes it pos- 
sible either to drive 
off moisture or to 
keep it in the food 


FRUIT-JAR STERILIZER. Shaped like an inverted 
funnel, the device pictured below is set in an ordi- 
nary stewpan and a fruit jar to be sterilized is 
placed upside down upon it. As water boils in the 
pan, steam rises from the spout to sterilize the jar 





PORTABLE WASHBOWL. Set 
over the top of a laundry tub, 
this enameled cover converts it 
into a convenient extra washbowl 








POT SCRAPER. Made of a spe- 
ciol metal that will not mar the 
surface, the scraper shown at 
the left reaches all corners of 
dirty pots, pans, and skillets 
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The beauty and variety of insect hairs will amaze 


ROM fuzzy caterpillars to sleek 
mosquitoes, insects are equipped 
with hair of almost every imagi- 
nable form. Hairs decorated with 
knobs and spines, hairs with other hairs 
growing from them, hairs that look like 
fancy spears, and scales of marvelously 
beautiful form and color all can be 
found on common insects with the aid 
of your microscope. The variety of hairs, 
and of scales (which are a form of 
hair), great that they provide 
ample material for study with every 
possible lens power, from the low mag- 
nifications of inexpensive instruments 
to the highest-power laboratory ob- 
jectives. 
Some insects have few, if any, hairs 
or scales, while others are completely 


iS SO 


covered with them. These growths 
vary in shape from flat, paddle-like 
scales to cylindrical hairs. Moths and 
butterflies are the outstanding scale- 
bearing insects. Their scales are real 
works of art, with both brilliant hues 


and pastel colors. Most 
of the scales are found 
on the transparent, mem- 
branous wings, where 
they are attached to 
both surfaces by means 
of short They lie 
in overlapping rows much 
like the shingles on a 
roof. Scales of different 
grouped to 
distinctive 





stems 








colors are 
form the 
markings. 

The color f 
seems to come trom two 








scales 





sources. Some scales con- 
tain a pigment between 
the two membranous lay- 
ers of which they are 






~ 
‘ 
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airs 





you as you study them under your microscope 


formed, while others apparently are 
constructed so that their color is an 
optical effect resulting from the break- 
ing up of light by fine corrugations on 
their surface, or by the thinness of the 
membrane, which acts like the thin film 
of a soap bubble. Butterflies and moths 
have scales containing color pigment, 
while members of the beetle family have 
the iridescent, metallic scales whose 
color is produced optically. 
Scales of different shapes 
found on the same _ insect 
wing. For example, on the 
edge of a mosquito wing, you 
can observe long, somewhat 
slender scales having pointed 
tips intermixed with blunt, 
stubby ones. Each scale is 
provided with a stem, by 
which it is attached to a tiny 
socket in the surface of the 
insect’s wing, leg, or body. 
Thus the scale resembles a 
leaf. The comparison goes 


may be 


MOUNTING WHOLE INSECTS 


Small insects can be prepared 
for mounting simply by drop- 
ping them in turpentine. They are 
held in special, cell-type slides 
made from plywood and card 
board, as at right below, being 
cemented to the cell's bottom 





PROVIDE INTERESTING 
SPECIMENS FOR YOUR 


The tongue of a honeybee with its hairy 
coating. The elaborate hairs in the low- 
er circle were taken from a beetle grub 





even further, for, like the leaf, the typi- 


cal insect scale is composed of two 
membranes lying close together. Al- 
though it is essentially a hair, its struc- 
ture suggests that it is an empty cell 
whose sides have been pressed together. 
In fact, some insects have scales that 
are expanded, like a paper bag blown 
full of air. 

The things that make insect scales 
of particular interest to the microscop- 
ist are the surface markings, called 
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ribs and striations, which can be seen 
on most of them. Generally the mark- 
ings consist of ribs running parallel to 
each other. Sometimes there are con- 
necting cross ribs. Some scales have 
parallel ribs on one surface, and ribs 
that diverge from a common point on 
the other surface. 

When these surface markings are so 
arranged that they cause interference 
of light waves, the microscopist may 
see things that actually do not exist. 
Thus he may observe what seem to be 
rows of tiny knobs, where actually 
there are no knobs at all. A wing scale 
from the gnat or mosquito can be used 
as an example. The scale consists of a 
double membrane, on the surfaces of 
which are parallel rows of stiff ribs. At 
their ends, these ribs project beyond the 
edge of the membrane and form bristles 
or spines. On each side of the scale are 
fine markings, at right angles to the 
ribs. Between the ribs can be seen, with 
a good lens, parallel rows of beads. 
Microscopists for a time considered 
these beads as part of the scale struc- 
ture. Then some one noticed that they 
seem to extend into space beyond the 
edges of the scale, and that by varying 
the angle of illumination, the number 
of rows of beads between any two ribs 
on a single scale could be made to vary; 
two, three, four, or more being pro- 


MICROSCOPE 


duced at will. This 
led to the conclusion 
that the beads are 
not beads at all, but 
patterns formed by 
light interference be- 
tween the ribs and 
transverse lines. 
Insect scales also 
form valuable test 
objects for micro- 
scope lenses. The 
clearness with which 
they can be _ seen 
through a given lens 
depends on the maxi- 
mum lens aperture 
that can be used with- 
out letting spheri- ns 
cal and chromatic Ee 
aberration interfere 
too much. Thus, by 
looking at a podura 
scale, taken from an 
insect called a 


found around decay- 
ing wood and in wine cellars, or at the 
scale from a butterfly or other insect, 
you can judge the performance of your 
lenses by the degree of clearness with 
which the image is rendered. 

Scales are considered as being modi- 
fied hairs, but in between the conven- 










plate, as 
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Thin sections can be prepored 
by wedging specimen in slotted 


above, slicing with > 
razor, and mounting in xylol notch with a thread. 


; } : 4 This picture of a mosquito's wing 
springtail, which is shows the complex scale structure 


By 


MORTON C. WALLING 


tional hair of cylindrical form and the 
typical scale are a great many other 
forms. There are hairs or spines that 
resemble flat bayonet blades. Others 
have fancy appendages and tips that 
make them look like medieval spears. 
The larva of (Continued on page 128) 





| Making Thin Sections of Microscope Specimens 


ERE is an easy way to cut thin sec- 

tions of wood and other specimens 
without special equipment. All you need 
is a piece of sheet brass or other non- 
rusting metal about one-sixteenth or one- 
eighth inch thick; a very sharp safety- 
razor blade; some collodion, airplane- 
wing dope, or celluloid solution; and a 
jeweler’s saw fitted with a blade that 
makes a cut of the same width as the 
specimen to be sectioned. 

Make a saw cut in one edge of the 
metal to a depth of about three quarters 
of an inch, and hone both surfaces of 
the brass with a razor stone to remove 
burrs and smooth the 
area around the cut. 
Then clean out the 





Photomicrograph of a thin wood section 


Wedge the piece of wood in the 
slot so that one end projects above 
the top of the plate for a short dis- 
tance, place a drop of collodion on 
this projecting end, and spread it out 
in a thin layer. When the collodion 
film dries, slice it off, along with the 
projecting bit of wood, by sliding the 
razor across the metal. Discard this 
first section. 

Now move the wood so that the 
squared end projects above the metal 
to the thickness of the section you 
want—with a little practice, this is 
easy to judge. Again, apply the col- 
lodion, let it dry, and slice off the end. 
Transfer this section to a little pool 
of xylol on a clean glass slide, add a 
drop or two of balsam, and lower 
a cover glass into place. 
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SIMPLE PROJECTOR MAKES THE CONSTELLATIONS 
MARCH ACROSS A SCREEN IN YOUR LIVING ROOM +! 


F YOU ever attended a performance 

in a large public planetarium, you 

probably envied the lecturer’s ability 
to rehearse any part of the drama of 
the skies at will. Or perhaps you never 
have witnessed the march of the stars 
across a giant dome, and are anxious 
to see a man-made sky in action. At a 
cost of less than a dollar, you can as- 
semble, from odds and ends, a midget 
planetarium that will put on a perform- 
ance right in your own parlor. 

When you have completed the sim- 
ple projector described in this article, 
you can entertain your friends with an 
illustrated lecture that reproduces many 
of the big, $100,000 instrument’s as- 
tronomical stunts. You can show the 
nightly procession of the constellations 
from east to west across the sky. Then, 
as dawn begins to come, you can make 
the stars pale and fade out. Across the 
sky the sun travels along the path of 
the ecliptic, to set in the west, and in 
the twilight you can make a young 
moon appear, just as it does in nature. 
Your homemade planetarium will ena- 
ble you to repeat this daily round for 
your audience as many times as they 
wish. 

Then, simply by changing a little cir- 
cular projection slide, you can take 
your audience upon a voyage from your 
latitude on the earth to the north pole 
and back to the equator, thence re- 
turning to your home location. 

You will be able to use your 
planetarium to show the seasonal 
changes in the zodiacal constellations, 


also 
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and how to use the Big 
Dipper in telling time 
as both a clock and a 
calendar. 

The images of the 
night sky are projected 
on a screen or a light- 
colored wall from spe- 
cial lantern slides that 
you can produce photo- 
graphically, and mak- 
ing these should be the 
first step in construct- 
ing the lilliputian plan- 
etarium. 

The slides consist of cel- 
luloid camera-film negatives 
glued between one-inch mi- 
croscope cover glasses. To 
make them, you will need a 
camera capable of photo- 
graphing the circular draw- 
ings that accompany this 
article one-half full size. 
The films, when developed, 
will show white lines on a 
black field, and this is exact- 
ly what is desired for pro- 
jecting pictures of bright 
stars on a dark sky. 

The best kind of camera 
to use for this purpose is 
the kind with a ground-glass 
focusing back, and a long 
bellows extension. However, 
with one or two improvisa- 
tions, you can use an ordi- 
nary roll-film camera. 

Set the camera up on a 
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Star images are pro- 
jected from slides 
made by photo- 
graphing these cir- 
cular star drawings 


Mounted in an improvised housing made from a tin lunch 
box, a low-wattage electric bulb gives ample illumination 
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rigid tripod or other stand so you can 
make adjustments without disturbing 
its position, then stretch a piece of thin 
tissue or tracing paper in the position 
normally occupied by the film. With an 
ordinary. camera you will not be able 
to focus closely enough to get a one- 
inch image, so tape a reading glass, or 
other inexpensive magnifying lens, in 
front of the regular camera lens. This 
will act as a powerful portrait attach- 
ment. Adjust the bellows and move the 
black-and-white star drawings nearer 
to or farther from the camera until you 
get a sharp, one-inch image, then re- 
move the tissue paper, insert a film, 
and photograph the set of drawings. 

It is advisable to use ordinary ‘“‘color- 
blind” film rather than panchromatic, 
because the black-and-white image then 
will be more contrasty. The ideal nega- 
tive material is the so-called process 
cut film; it will give clear, black-and- 
white star maps. However, you will 
not be able to use it unless you have a 
camera equipped with plate holders. In 
photographing, it is well to cover up 
everything in front of the lens except 
the star map itself with black cloth to 
keep stray light out of the camera, 
where it would tend to fog the image. 

It is not necessary to make the slides 
exactly one inch in diameter. This di- 
mension is suggested because it is the 
largest size in which circular cover 
glasses are readily available. If you 





cannot get these circular covers, use 
square pieces of thin glass, and make 
your film negatives to suit. You will 
then have to alter the projection appa- 
ratus to fit the square slides. 

The planetarium apparatus, which 
rotates the circular slides and projects 
the pictures upon a white sheet, is in 
two parts—the slide rotator and the 
lamp house. The slide rotator can be 
built easily, as shown in the detailed 
construction diagram, from two pieces 
of plywood and a piece of wooden cur- 
tain pole. 

The curtain pole is bored lengthwise 
with a one-inch auger, and smoothed up 
into a hollow cylinder with a rat-tail 
file and sandpaper. The disk is sawed 
out of quarter-inch plywood. Its center 
hole is fitted to the end of the hollow 
cylinder and glued in place. 

The cylinder then is arranged to ro- 
tate very easily and smoothly in a felt- 
lined hole bored through the upright 
board. The driving crank is built as il- 
lustrated. It turns a small wood cylin- 
der covered with a bit of rubber tubing, 
and this engages a flat ring of fine 
sandpaper glued to the back of the disk. 

A spring made of hard brass wire 
keeps the slide carrier in contact with 
the rubber-covered cylinder on the driv- 
ing crank. It also insures contact with 
three smooth nail heads, which act as 
bearings for the disk. 

The construction of the lamp house 


A whole evening's entertainment can be provided with these five slides. To make them 
rigid, the circular negatives are mounted on small-diameter, microscope cover glasses 
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offers no difficulty. I used a child’s 
lunch box bought for twenty cents. A 
porcelain lamp socket was mounted in- 
side, and supplied with an ordinary 
frosted thirty-watt bulb. You can, of 
course, solder up a complete lamp house 
from tin.or sheet brass, and make it 
large enough to accommodate a more 
powerful bulb. A brighter light would 
enable the apparatus to project a larger 
picture on the screen. 

It is advisable to defer the mounting 
of the lamp socket in the lamp house 
until the (Continued on 138) 
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Inexpensive magnifiers glued in a short sec- 
tion of mailing tube form the projection lens 





In use, the projection slides are placed 
in a recess in the rotatable disk above 
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LAMP HOUSE CONTAINS A 30-WATT, 120-VOLT LAMP, 
MOUNTED HORIZONTALLY IN SOCKET AT BOTTOM OF LEFT 
SIDE, PROJECTING ITS LIGHT THROUGH 1"-DIA.HOLE IN FRONT 
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Construction details of the parlor planetarium. 


The general design can be varied, if neces- 


sary, to suit the materials and parts you have on hand. The front view of the lamp housing at 


the left shows the sliding carrier for the hori 


zon mask raised to reveal the light opening 
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when a luminol mix 
condenser coil, or 
olMetlelistavage] olel-10 Meal a> 


MONG the most mysterious and 
beautiful of chemical experi- 
ments are those producing sub- 
stances that glow in the dark. 

With the aid of your home laboratory, 
you can make any number of common 
household products self-luminous. Cof- 
fee, tea, pepper, chili powder, mustard, 
cocoa, ginger, and many other groceries 
will produce a really visible light in a 
dark room, after you have treated them 
with the proper chemicals. You may 
even be able to make a flower from your 
garden emit enough illumination to al- 
low you to read a few letters of print, 
and you will find that oil of bergamot, 
an ingredient of inexpensive perfumes, 
gives an especially strong glow. 

All that you will need to produce 
these strange effects is a little grain or 
denatured alcohol, a common alkali 
such as lye, hydrogen peroxide from the 
drug store, and one of the newer, “made 
with electricity” bleaching liquids and 
iaundry whiteners. There are several 
of these liquids, widely advertised and 
obtainable at any grocery store. They 
are solutions of sodium hypochlorite, 
and you will find that this statement 
appears on the labels of the bottles. 

Suppose you start in by purchasing 
about an ounce of oi! of bergamot at 
the drug store. Add half a teaspoonful 
of it to an ounce of grain alcohol, rub- 
bing alcohol, or radiator alcohol. Also 
dissolve in the liquid several pieces of 
solid sodium hydroxide (ordinary house- 
hold lye will do), or potassium hydrox- 
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In experiments with substances other 
than oil of bergamot, you may need to 
accustom your eyes to the darkness before 
performing the experiment, as the light 
is very faint. However, a strong glow may 
be obtained from the chili powder which 
is used in flavoring chili con carne—espe- 
cially the very hot kind. A single can of 
chili powder from the grocery store will 
be enough for innumerable experiments. 
Steep a little of it in alcohol and add al- 
kali, hydrogen peroxide, and sodium hypo- 
chlorite as before. The resulting liquid 
shines plainly in the dark. 

Paprika powder, given the chemical 
treatment just described, also will glow in 
a darkened room, as will other spices, con- 
diments, and kitchen staples. You will 
find it a fascinating pastime to try out a 
little of everything on the pantry shelf, 
to see what substance will give the strong- 
est light. Grass, leaves, and flowers also 
can be used in your experiments if you 
macerate or grind them with the alcohol 


to extract the active constituents. Some- 


times, in the case of flowers, the alkali 
will help to extract the glow- 
producing substance if it is add- 
ed to the alcohol before soaking 
the plant. Instead of the liquid 
clothes whitener, an antiseptic 
solution found in many home 
/ medicine chests, technically 
/ known as a modified Carrel- 
Dakin solution, may be em- 
ployed as an alternative source 
of sodium hypochlorite. 

Now you will be interested to 
make the acquaintance of the 
idealluminous material—a chem- 
ical produced by recent research, 












Passing battery 
| current between 
| the carbon rod 

and copper star 
releases nascent 
oxygen, causing 
the star to glow 
in the luminol 


COLD LIGHT 


The only light used in taking this picture 


came from the jar of luminol in foreground 


ide. Now add about half a teaspoonful 
or so of drug-store hydrogen peroxide, 
and a like amount of the sodium hypo- 
chlorite solution. Darken the room, or 
take the mixture into a dark closet. 

You will see light streaming from the 
liquid—‘“cold”’ light, soft and heatless 
like that of the firefly. Usually the mys- 
terious glow is yellowish-green. Chemi- 
luminescence is the name given to the 
weird phenomenon. 
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STUNTS WITH 


capable, under certain conditions, of 
giving off more cold light than any oth- 
er substance known. Not only can you 
read print by its light, but you can even 
wander about your darkened laboratory 
by its illumination. Chemists call it 
3-aminophthalhydrazide,” and it bears 
the common name of luminol. Many 
dealers in chemicals can supply it, and 
sixty cents’ worth will provide you with 
plenty for your experiments. Do not 
confuse it with luminal, another or- 
ganic chemical, which is used in sleep- 
ing tablets; this is not the material 
you want. 

To perform experiments with luminol, 
two solutions are made, producing light 
when they are mixed. One of the ac- 
companying illustrations shows a copy 
of POPULAR SCIENCE MONTHLY photo- 
graphed by the light of the resulting 
mixture alone, using a gallon jug of it. 
To make enough to fill a vessel of this 
size, proceed as follows: 

For the first solution, dissolve about 
two tenths of a gram of luminol in 
about an ounce of water, which has 
previously been made alkaline with a 
small piece (about the size of a pea) 
of sodium hydroxide or potassium hy- 
droxide. Ordinary lye may be used for 
the alkali. When the luminol has dis- 
solved, add about two quarts of water. 

To make the second solution, dissolve 
half a gram of potassium ferricyanide 
(also known as red prussiate of potash) 
in several ounces of water. Then add 
about an ounce of hydrogen peroxide 
of drug-store strength (three percent), 
and dilute with about two quarts of 
water. 

If you do not have facilities for meas- 
uring the luminol and the potassium 
ferricyanide in fractions of a gram, use 
a piece of each about the size of a pea. 
A little variation in the proportions 
used will not matter. 
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LUMINOUS SUBSTANCES 


By 
Raymond 
B. 


Wailes 


A FOUNTAIN 
OF GLOWING 
LIQUID FIRE 


Luminol solution, con- 
tained in the upper 
jug, is siphoned off 
and led to a medicine- 
dropper nozzle in the 
inverted jug, where 
it spurts upward in a 
glowing fountain of 
light. The surplus is 
drained off at bottom 


When the first and the second solu- 
tions are mixed, bluish-green light 
streams from them, rivaling the illu- 
mination of a ten-watt lamp. The glow 
lasts for several minutes, slowly dim- 
ming as time goes on. To restore its 
brillance, however, you need only add 
more potassium ferricyanide or more 
alkali, either in solid form or in solu- 
tion. If you use the solid, the resulting 
glow is extremely intense near the sur- 
face, where the concentration of the 
newly added chemical is greatest. Stir 





CUTTING 
JARS WITH A 
HEATED WIRE 


Glass beakers 
can be made by 
cutting off the 
tops of jars and 
bottles by hold- 
ing them against 
the loop of hot 
nichrome wire. A 
mark is filed 
around the bottle 
at the place it 
is to be divided 





the liquid, and it will swirl about to 
form beautiful luminous clouds. 

To enhance the beauty of the display 
from luminol, try putting some of the 
luminous mixture in cut-glass vases, 
many-faceted vinegar cruets, and orna- 
mental perfume bottles. The vessels 
will glow in the dark as if afire. 

Dip a strip of lace or a piece of an 
old lace curtain in the mixed liquid, 
and then hang it up in the dark. The 
startling result, with every line of the 
pattern outlined in glowing fire, sur- 
passes description. 

For any display of home magic, lu- 
minol offers fascinating possibilities. 
Flowers in a vase, previously sprayed 
with one of the two solutions, magically 
light up as if they were burning when 
sprayed with the other solution in the 
dark—and will be found whole and un- 
harmed by the mysterious fire when 
the lights are turned on again. For ar- 
other effect that is really startling when 
it is accompanied by a bit of drama in 
a darkened room, you can wet your 
hands with one solution and use a cloth 
moistened with the other one as a 
towel. (Be sure to wash your hands 
carefully to remove the chemicals, 
when you are through.) Weird and 
fantastic decorations for a magical se- 
ance can be made by winding cloth 
tape around stiff wire bent to represent 
thunderbolts, (Continued on page 144) 
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HOME TESTS TO PROVE 


cientific Facts 





Experiment Makes Light Turn a Corner 


WITH a piece of tin or cardboard 
pierced with a small hole, and a 


length of wire whose diameter is 


greater than that of the hole you 
can easily show how light can travel 
around corners. Hold the wire and 





Mirror and Cardboard Mask 


Aid in Viewing the Sun 


HERE is a device 
tor viewing the sun 
or an eclipse that 
is better than the 
usual plece ot 
smoked glass. Cut 
a hole in a sheet of 
cardboard, place 
this over a mirror, 
as shown, and re- 
flect the image of 
the sun on a wall 


or the shady side of a house. If you are 





viewing an eclipse, you will see an im- 
age like that at the right, as the moon 
the 
hole in the cardboard depends on the 
distance you wish to project the image. 
By this method you can show the course 


covers the solar disk. The size of 


of an eclipse on an inside wall, 
people who remain in the house. 
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te 


hole so they are in line with your 
eye and a lamp, and you will ap- 
parently see the hole right through 
the wire. Actually the light is bent 
around the metal by a process 
called diffraction. 














Heat of Candle Flame Makes 
Air Conduct Electricity 


TO DEMONSTRATE how tiny electric par- 
ticles liberated from a flame make air a 
conductor of electricity, electrify two | 
strips of dry paper by drawing them be- 
tween the fingers. They will repel each 
other, but if you bring them near a can- 
dle flame, the strips will fall together 
as the charge leaks off. Shield off the 
flame with wire screening, and the strips 
will remain apart. 





Soapy Water Produces Polarized Light 


SHINE a light down 
through a tumblerful of 
water to which enough 
soap has been added to 
rive it a bluish color. The 
diffused light that comes 
from it is polarized, as 
you can prove by holding 
a pane of glass at an 
angle of thirty-three de- 
grees, as shown, and _in- 
terposing a piece of mica 
or transparent wrap- 
ping material. Various 
colors will be produced as 
you change the position 
of the cellulose. 


“ aes 





Model Demonstrates Action of Gyro-Car 


HoW A gyroscope is used to balance its wheel spinning, the gyroscope will 
a monorail car can be shown by mount- hold the midget car upright as long as 


ing a toy gyro-top as illustrated. 





With’ the rotor spindle is at right angles to 


the car’s axis. How- 
ever, the gyroscope 
will tend to turn 
slowly and upset the 
balance. To prevent 
this, give it a slight 
push in the direction 
of the motion. This 
wili reverse the ro- 
tation and keep the 
car upright. On large 
monorail cars, this 
reversing is done 
automatically. 
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a Useful Ideas 


FOR 


Radio Fans 


Desk Microphone Rests on Spring 


SUPPORTED on a small, heavy base that gives it an un- 
usually low center of gravity, a new microphone is intended 
for use on desks, pulpits, speakers’ stands, and other places 
where a floor stand would not be suitable. The head can be 
swiveled at any angle to pick up a speaker’s voice. A spring- 


The microphone can be swung to any angle to suit the speaker's position Steel bracket supports the unit and absorbs vibration. 


Phonograph Pick-Up Unit Has Offset Head 


The offset head of 
this pick-up unit 
pivots so that new 
needles cdnbe put 
in it from above 


BUILT with its recording 
head set at an angle, a new 
phonograph - pick-up unit 
holds the needle parallel to 
the grooves in a record, thus 
eliminating excess groove 
wear. The head also swivels 
to permit insertion of needles 
from above, where the opera- 
tion is in full view. 


Volume Control Is 
Operated by Foot 


A NEW volume control for 
public-address microphones 
rated by a foot pedal. 
The control is designed es- 
pecially for use with pick-ups 
inserted in violins and other 
musical instruments, and en- 
ables the musician to vary 
the intensity of the sound as 
he plays, to produce unusual 
effects. 


is ope 


Resistors are as- 
sembled on a 
channel strip to 
make a voltage 


divider 





Gasket Keeps Moisture 
From Microphone Plug 


CONNECTIONS to the microphone of an 
amateur transmitter or a _ public-ad- 
dress system are sealed tightly by a 
new plug that is equipped with an in- 
genious rubber gasket. When the plug 
parts are screwed together, the rubber 
gasket is compressed tightly around the 
cable to form a moistureproof joint. 


RECISION-WOUND resis- 
Pe units now are available 
to amateurs in a form that 
makes it easy to assemble large 
resistances or voltage dividers 
to any required value. The re- 
sistor units slide into a metal 
channel strip that holds them 
firmly together, and may be 
connected in series, or individ- 
ually, as needed. 
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New Noise Suppressor 
Fits Appliance Plug 


MAN-MADE static is eliminated right 
at its source by a compact unit intended 
for fans, mixers, and other electrical 
units. It slips over the prongs of the ap- 
pliance plug and serves to completely 
filter out troublesome spark interference. 


Large Resistors Assembled from Small Units 


Delicate instruments check each resistor as it is made 


83 















In spite of its size, this 
transmitter gives results 
rivaling many larger sets 


For convenience in 
wiring and opera- 
tion, the crystal, 
coil, and tube are 
mounted on top of 
the metal cabinet is 
stig: 


pee"OR the radio amateur 
who wants an inex- 
pensive, easy-to- 
build, yet efficient, 
transmitter, the compact 
all-electric outfit  illus- 
trated offers a miximum 
of power and convenience 
at a minimum of cost. Al- 
though it consists of only 
ten parts, exclusive of the 
power supply, the crystal- 
controlled circuit has 
spanned more than 500 
miles in tests, providing 
quality rivaling that of 
many larger and more 
costly rigs. 

The wiring and general 
construction of the set are 
particularly simple. As 
shown in the wiring dia- 
gram, two tubes—a ‘47 
pentode and an ‘'80—are 
used. The former serves as the 
oscillator, while the latter pro- 
vides rectification for the power 
supply. With the exception of the 
plug-in coils, which are easily 
wound, the parts all are standard 
and readily obtainable. 

Because the outfit was designed 
primarily for portable use, the 
circuit was housed in a 5 by 6 by 
9-inch, crackle-finish metal cabi- 
net. To do this, however, it was 
necessary to mount the sockets 
for the '47 tube, the control crys- 
tal, and the coil on the top edge 
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One of the tun- 
ing coils. 
the antenna tap 
soldered to the 
large winding 


Note 


Mighty Midget 


COSTS LITTLE TO BUILD 


By 


DONALD 
LEVENSON, 
W8PIN 















of the cabinet. This not only greatly 
simplified the wiring and soldering 
operations, but made it possible to de- 
vote the entire inside of the cabinet to 
the tuning condenser, small condensers 
and resistors, and the power supply. 

As shown in the photographs, the 
condenser, the power switch, two ter- 
minals for the key, a pilot light, and a 
0-100 milliammeter are mounted on the 
front panel. The meter, used to indi- 
cate the plate current and thus the 
relative output of the circuit, and the 
pilot light can be omitted if cost is an 
important factor. 

In wiring the parts, complete the 
actual transmitter circuit first and then 
assemble the power supply, which can 
be mounted on a small subchassis fitted 
into the bottom of the cabinet. As indi- 
cated in the parts list, the power supply 
is built around a midget, receiving- 
type, power transformer rated at be- 
tween 300 and 500 volts. 

The key terminals and the meter 
should be wired into the negative side 
of the power supply. This is im- 
portant since it protects the 
operator from any possibility of 
an accidental shock should he 
touch the transmitter cabinet 
or ground while keying. 

Two plug-in coils are all that 
are needed to cover the twenty, 
forty, eighty, and 160-meter 


This rear view of the 
cabinet shows the power 
supply and small parts 


POWER SUPPLY 
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bands. For eighty and 160- 
meter operation, the coil con- 
sists of thirty-five turns of 
No. 18 wire wound on a two 
and a half-inch form. The 
twenty and forty-meter coil 
consists of ten turns of No. 
14 wire on a one and one 
half-inch form. The antenna- 
coupling lead, brought up 
through one of the prongs, 
should be tapped into the 
first turn of the winding as 
shown in the diagram. The 
exact location for this tap is 
best found by trial and error, 
since much will depend on 
existing conditions. 

Although a regular receiv- 
ing antenna can be used, best 
results will be obtained by 
using a single wire designed 
for the proper wave length. 
To calculate the proper an- 
tenna length in feet, simply 
multiply the wave length to 
be covered (in meters) by 
1.56. 

On transmitting antennas, 
adequate insulation is an im- 
portant consideration—far 
more so than in the case of any receiv- 
ing antenna. Don’t use cheap molded 
insulators; remember, one poor insu- 
lator may completely spoil your chances 
of getting maximum distance. A good 
grounding switch also is an important 
part of your antenna system. Suitable 
double-pole, single-throw units for this 
purpose can be obtained from any 
large dealer in radio parts. In wiring 
the switch, connect the center arm 
to the antenna lead-in, one jaw to 
the antenna lead to the transmitter, 
and the other jaw to a good outside 
ground. 

When adjusting the transmitter, the 
plate current, as indicated by the milli- 
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TRANSMITTER 


Only two coils, wound as 
indicated below, are need- 
ed to operate the outfit 


ammeter, should drop when the vari- 
able condenser is turned through the 
point of resonance. For best results, 
the circuit should be tuned by holding a 
small pilot-type neon bulb close to the 
antenna lead and adjusting the con- 
denser to the point where the bulb 
glows at its brightest. 

As with all transmitters, this circuit 
must not be put on the air unless you 
are the holder of an amateur license. 
However, the lack of a Federal certifi- 
cate need not prevent you from con- 
structing the outfit. In building it, you 
will learn a great deal that will assist 
you in passing your license examina- 
tion. 


How the parts for the transmitter 
circuit and power supply are wired. 
The connections are simple to make. 







POWER SUPPLY 





20-40 METER 
COIL WOUND 


WITH 10 TURNS © 


OF N°-14 WIRE 


ON 11/2" DIA, 


FORM 


CLOSE TO TOP 

AS POSSIBLE 
WITHOUT 

SPOILING. THE 
QUALITY 


GRID-ANTENNA ZN 
COUPLING 


\ CATHODE 








PARTS YOU WILL NEED 


C,.—Tuning condenser, .0001 mfd. 
C,. and C,.—Fixed condensers, .01 mfd. 
c 


»-— Fixed condenser, .00025 mfd. 
Cc. ana C. 
mid. 


Dual electrolytic condensers, 8 


R,.—Fixed resistor, 50,000 ohms. 
R,.—Fixed resistor, 50,000 ohms, 
R,.—Fixed resistor, 50,000 ohms. 
L;.—Plug-in coil, see text. 


Xta_.—Control crystal (wave length de- 


sired). 


Ma.—Milliammeter, 0 to 100. 


CH.—Filter choke, midget. 


Miscellaneous.—Cabinet, sockets, tubes, in- 
sulators, coil forms, wire, toggle switch, 
neon bulb, pilot light and jewel, knobs, 
pin-tip terminals, key, power transformer 
(350-350 volts, 5 volts, 2.5 volts), etc. 
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GUS says... 


Quit Stalling! | 


Mitta 
The Veteran Mechanic I ‘ 
Tells What To Do When 
Your Motor Goes Dead 


; IGHT as well be trying to 
drive a submarine!” Jim De- 
von growled disgustedly, as 
he leaned forward in an at- 

tempt to see more clearly through the 

sheets of water streaming down his 
windshield. ‘Just our luck to run into 

a storm like this!” 

“You're pretty hard to please, Jim,” 
his wife observed. “After all the fine 
weather we've had on this trip, you 
growl because we happen to run into a 
little rain in the last few miles! I'd say 


we've had extra-good luck with the 
weather.” 
“Sure we have, dear,” Jim smiled. 


“Don't mind me. You know I always 
did hate driving in the—what the dick- 
ens has happened now ?” 

They had stopped for a traffic light 
and, as Devon was talking, the motor 
suddenly stalled. He stepped on the 
starter again and again, but the motor 
refused to start. 
funny,” Devon muttered, 
“never did that before. I guess one ot! 
the spark plugs has gotten a soakins 
Gimme the umbrella while I wipe thei 


“That’s 


Holding the umbrella so that it pro- 
tected the motor as well as himself, 
Devon carefully wiped the insulator of 
each spark plug and the surface of the 
leading to it. When he climbed 
back into the car and stepped on the 
starter pedal again, the motor started 
at once 


“Guess I 


cable 


know my _ onions!” he 
bragged, as they started down the road. 
“Now, as I was saying He did not 
finish the remark, for the motor inter- 
rupted it by going dead again. 

“Now What in thunder is the mat- 
ter?’’ Devon exclaimed. “Can’t be the 
spark plugs this time, because it’s al- 
most stopped raining. Maybe there’s a 
loose wire somewhere.”’ 

He got out a screw driver and pliers 
and tested all the wire connections he 
could get at conveniently, but found 
nothing loose. 

“Humph!” he grunted. “Must be a 
burned-out coil or something. Well, 
guess I'd better phone the Model Ga- 


rage and have Gus tow us the rest of 
the way home— it’s only three miles 
or so.” 


“First try it again. Maybe it'll work 


now,” his wife suggested. 
Devon followed her advice, and the 
motor started at once. However, it 


skipped explosions and showed signs 
of stalling again at slow speed, so that 
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Holding the umbrella so that it protected the motor as well as himself, Devon carefully wiped 
off the insulator of each spark plug and then the surface of the electric cable leading to it 


he had to keep his foot on the throttle 
all the time in traffic. 

“Take me home first, so I can get 
dinner started,” his wife suggested, as 
they came in sight of the Model Garage, 
“and then you can run back and have 
it fixed while the meat is cooking.” 

“O.K. by me, if it'll run that far, 
Devon growled. 

Ten minutes later, he pulled up in 
front of the Model Garage with the mo- 
tor racing. As Gus Wilson, mechanic 
and half owner of the establishment, 
came over to him, he took his foot off 
the throttle pedal and the motor stalled 
almost at once. 

“That makes the third time it’s gone 
to sleep like that in the last half hour, 
Gus. See if you can find what’s the 
matter.” 

As Gus lifted the hood, the odor of 
raw gasoline filled the air. The outside 
of the carburetor was dripping with the 
fluid. 

“Shouldn't be 
trouble,”’ Gus muttered. 
being drowned in gasoline. 


By MARTIN BUNN 


” 


hard to find that 
“The motor is 
Either the 


carburetor float has sprung a leak, 
there’s dirt under the float needle valve, 
or it’s a combination of a tiny bit of 
dcirt under the float needle plus too high 
fuel-pump pressure.”’ 

“And I thought it was rain on the 
spark plugs!” Devon growled, crest- 
fallen. 

“No ordinary rain ever stopped a 
motor once it was warmed up well,” 
Gus maintained, “unless the distributor 
cap leaked water or was cracked, or 
something like that. Of course, in the 
kind of a rainstorm we’ve just had, 
enough water may be blown through 
the radiator or sideways through the 
hood louvers to make one or two of the 
spark plugs skip a few explosions, but 
the heat of the engine at normal run- 
ning temperature will evaporate any 
water that hits them in no time at all. 

“No,” continued Gus, as he got out 
his tool kit and started to remove the 
carburetor, “about the only time rain 
puts the ignition out of kilter is when 
you leave the car in the rain for hours 
till it is stone-cold and a film of mois- 
ture settles all over the plug insulators 
and the high-tension wiring as well. 
Sometimes a (Continued on page 147) 
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ESIGNED to be an attractive 

piece of furniture as well as a 

toy, this doll house is a source 

of endless pleasure to its little 

owner. The front swings on hinges so 

that it can easily be opened and closed 

even by a very small child. The side 

entrance gives access to kitchen and 
breakfast room. 

The house proper, without the over- 
hang and projecting porches, is 29 in. 
long, 16 in. wide, and 2014 in. high. The 
overall size, including the table, is 43 in. 
long, 24 in. wide, and 36 in. high. 

It happens that this house is a scale 
model of an actual residence, but those 
who wish to build a similar toy need 
not, of course, copy it exactly in either 
design or dimensions. 

Table. The house rests on a substan- 
tial table built of walnut as shown on a 
following page. This keeps it off the 
floor, where it might be damaged, and 
enables the small housekeeper to play 
comfortably with it without sitting on 
the drafty floor. There is a large drawer 
in front. The joints may be either mor- 
tised or doweled, as preferred. 
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The front opens to 
give access to rooms 
arranged as in the 
plans at 


floor right 





Sides. These and the back are 1'-in. 
pine (or %%-in. veneer). After trim- 
ming them to dimensions scaled from 
the plans on the following pages, cut in 
all the openings. The strips of \-in. 
walnut that represent the casement 
windows are half-lapped where they 
cross, and are mortised into the side 


walls flush with the inside. Celluloid 
serves for glass. The fireplace also 
should be built at this time. The one 


pictured was made of a modern plastic 
material % in. thick—a yellow piece 
nailed to the wall, and a polished black 
piece cemented on top. Extend the sides 
of the plastic below the floor line as they 
will be covered up later. Glue and screw 
the three sides together and onto the 
table with cleats placed along the edge 
so as to form a support for the floor. 
First floor. Gum veneer 14 in. thick 
with lines scored parallel to the grain 
14 in. apart, stained walnut, shellacked 
















and waxed. Floors and partitions come 
within 1% in. of the front; each one is 
to be completed on the front wall later. 

Stairway. Each step is a separate 
block of wood. The tread can easily be 
cut on the circular saw by running it 
through a second time. Nail from the 
bottom. When each straight section is 
completed, cut a rabbet along the front 
lower edge to receive the paneling. 
Build firm supports before it is paneled. 
The banister is wood except for the 
stiff wire posts. 

First-floor partitions. The exact 
height of the stairs will dictate the 
height of the partitions. A strip of wal- 
nut on the front of each wall will pre- 
vent it from warping. 

Size all surfaces and apply wall pa- 


BUILT LIKE A FINE PIECE OF FURNITURE, THIS 
TOY IS A COMPLETELY EQUIPPED MINIATURE HOME 






























per, preferably of a sunproof, washable type. A 
large sample is sufficient to paper a room. Pa- 
per over door and window openings, then cut*to 
size. The border, a strip cut from a large one, 
is left until the house is completed. 

Woodwork. An assortment of %-, 4-, %-, 
and !5-in. walnut will be found handy for all the 
finishing. The door frames are cut in one piece 
and run through a second time to make the 
melding. The mop boards are 4 by \% in., one 
edge rounded. The French door is made by cut- 
ting two pieces of \%-in. walnut to shape and 
cementing them to a sheet of celluloid. Each 
door is hung on pins, top and bottom. The lower 
pin goes into the tread, which is nailed on last. 
All other doors are solid. Hang the first-floor 
windows at this time, using celluloid for glass. 
The windows are more easily fitted if made be- 
fore the sides are nailed together, then laid 
aside. 

Ceiling. Score the top for flooring as on 





The house closed. There are 
twenty-three outside windows 





the first floor. Since the first floor ceil- 
ing carries all the wiring for six lights, 
run grooves with the circular saw just 
deep enough to bury the wire. The light 
By fixtures are small Christmas-tree light- 
ing strings. Cut these apart, and using 
the same cord, wire in parallel. Insulate 
well where the wires cross, and bury 
them in plastic composition wood. This 
wire carries only six volts as supplied 
to flash-light bulbs by a toy transform- 
er fastened inside table. Size and paper 
Dining and living the ceiling before the light fixtures are 
rooms, and fire- nailed down. 
a drawing. Second floor partitions. Make these, 
e amps are : 
flash-light bulbs then paper and install the woodwork. 
lighted by a six- Second-floor ceiling. Since the entire 
volt transformer front of the house is open and the sides 
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with celluloid for the glass: 
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LIST OF MATERIALS 
pe. soft white pine % by 8 in. by 6 
ft. for sides, back, chimney, and par- 
titions. (or. use. plywood). 

pe. common lumber 1 by 6 in. by 9 
ft. for yard and back of table. 

pe. %4-in. fir veneer 3 by 8 ft. for 
front, ceiling, roof, and drawer. 

pe. 4-in. gum veneer 3 by 3 ft. for 
floors. 


2 pe. walnut 2 by 2 by 30 in. for table 


legs. 
pe. walnut 1 by 6 in. by 4% ft. for 
table. 


Assorted 1%-, %4-, %-, and %-in. wal- 


nut for finishing woodwork and 
stairs. 


Light fixtures and 13 flash-light bulbs, 


6.2 volt. 


Celluloid for windows. 
Paint, glue, nails, screws, etc. 


q 


fg 


support the front wall and porch, the 


Note: The cost will vary according to 
uality of materials, locality, and other 
ictors. In the writer’s case, it was $9.85. 


second floor ceiling will have to 


heavily braced, 


the 


can 


be made to scale. 


Details of the French door, windows, 


and 


stairway. The French door is the 


dining-room entrance; all other doors 


are solid. Pins serve as the hinges 
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FRENCH-DOOR DETAIL WINDOW 


THE QUALITY-STREET DOLL HOUSE 



























































from each corner to 
the diagonally opposite corner, with one 
by two’s to prevent the house from 
warping. Wire the light fixtures through 
attic and run the lead down the 
fireplace chimney to the transformer. 

Roof. Quarter-inch veneer is used. 
It is painted green, ruled to represent 
shingles, and varnished. 
are an improvement, but only if they 


Real shingles 


load = BReel === A ] 
| | i 


Front. To prevent warping, 
this is best made of two sheets 
of 4-in. plywood, glued togeth- 
er and dried under pressure. Af- 
ter cutting openings and trim- 
ming panels to size, build on 
pieces for ground and porch. 
Before fastening permanently, 
wire the two rooms at each 
side of entrance and the en- 
trance for lights, paper them, 
and install woodwork. If long 
piano hinges are not available, 
mortise in three strong butt 
hinges on each side. Use long 
screws into the side walls, and 
rivet those into the front. 

Chimney. Build up of wood 
with lines scored in to repre- 
sent bricks. Cover with wax 
paper for protection and attach 
to house temporarily. 

Exterior finish. Two coats of 
paint are applied for 
a foundation, and a 
heavy coating of plas- 
tic paint to give the 
effect of stucco. Then 
daub with the end of 
a %-in. brush. Apply 
white enamel when 
thoroughly dry to pro- 
tect the finish. 

Landscaping. Turn 
trees and shrubs from 
wood. Paint them and 
the lawn green. Side- 
walks are given a coat 
of light gray enamel. 
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DETAIL OF STAIRWAY 






























How the light wires 
are carried up the 
house where they 
will be concealed 
by the chimney, 
which is a unit by 
itself with brick 
lines scratched in. 
Left, the stairway 
and French door 


TABLE TOP 
SHOWN IN 
DOTTED LINES 


table construction, 
showing location of the 
switch and the cord from 
the small toy transformer 
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A squeegee is used j 
to smooth the paper 
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Wall Paper Hung with Aid 
of Ordinary Squeegee 


THE amateur paper hanger who does 
not wish to invest in an expensive 
smoothing brush for a small job of wall 
papering will find that a window squee- 
gee serves the purpose satisfactorily. 
The iong rubber edge will smooth the 
paper onto the wall without damage to 
the pattern, and will also tuck it sharp- 
ly into corners. 


Magnet Removes Liners 
from Linotype Molds 


MANY times a day the linotype opera- 
tor who runs a so-called ‘ad machine” 
has to change the hot liners in the 
molds. The danger of burning his fin- 
gers can be avoided by using a small 
magnet, which will remove the liners 
quickly after the mold cap screws have 
beer loosened. The magnet is also use- 
ful for retrieving screws that fall into 
the lead shavings—JACK HONRINE, 





No burned fingers when a magnet is used 


Tray Catches Articles Dropped from Bench 


ELATIVELY few 
amateur crafts- 
men and model mak- 
ers have ever seen 
the inside of a shop 
where jewelry is ac- 
tually made, other- 
wise they would have 
long since adopted 
the convenience il- 
lustrated—a “tray,” 
as it’s called in the 
trade. It is nothing 
more than a shallow 
drawer arranged to 
pull out at a point 
just above the work- 
er’s knees. 

A piece of paper 
is laid in the bottom 
when necessary to 
catch filings, dust, 
and scraps of any precious metals be- 
ing worked, and the tray also holds 
small tools in use. If it served no other 
purpose, it would be invaluable for 
catching things that are accidentally 
dropped and often get lost or damaged 
on the floor. 

Another great aid is the bench pin or 
filing block, shown projecting from the 








How the transmission is set up alongside the 


HEN the small engine lathe is 
W the only lathe in the shop, it is 
usually employed to turn wood as well 
as metal. If, however, the lathe is driv- 
en fast enough for good wood turning, 
it will be too fast for metal, even with 
the back gears engaged. 

By using an old auto transmission as 
shown, the lathe can be driven at al- 
most any desired speed simply by shift- 
ing the gears of the transmission and 
changing the belt and gears of the 
lathe. The transmission should be belt- 
ed so that in high or direct drive the 
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The shallow drawer pulls out at a point just above the knees 


edge of the bench. It can be made from 
maple or similar hardwood, or bought 
for a few cents. The top of the wedge- 
shaped end comes flush with the top of 
the bench, and either side may be used 
up. The other end of the bench pin is 
in the form of a tenon that fits tightly 
into a mortise cut into the edge of the 
bench.—JOSEPH HAGANS. 


Auto Transmission 


Gives Variable 
Speeds in the Shop 


lathe will be driven fast 
enough for wood turning. 

Clean the transmission 
thoroughly. The bell part of 
the casting that goes up to 
the flywheel housing should 
be broken away from the 
gear case by drilling small 
holes close together all the 
way around the bell part, 
close to the gear case. Ta- 
pered pins or cold chisels are 
driven into these holes to split 
the unwanted part away. 

As the transmission I used 
had a shaft at each end that 
was not tapered, it was an 
easy matter to fit on a flange 
turned from a casting made 
from a simple pattern (or the 
flanges may be turned from 
solid stock). 

Pulleys were turned from 
hardwood and bolted to each 


shop motor flange, which was then fas- 


tened to the shaft with set 
screws. A hole was turned into one 
side of each of the pulleys the same 
diameter as the flange and the same 
depth as its thickness, to bring the pul- 
ley nearer the bearing. The pulleys 
used were made the same diameter as 
the pulley on the motor; this gives the 
same speed on the power take-off side 
of the gear case, when running in high, 
as that of the motor. 

The gear case was mounted on sup- 
ports by means of angle irons. The 
heavy oil used in the gear case should 
be thinned.—_HARLAND S. MARDEN. 
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Novel 





By 
Allen McManigal 


OST sundials are more deco- 

rative than time-indicating. 

Devised centuries ago when 

a few minutes, more or less, 
made little difference, they have not 
experienced much change in their fun- 
damentals. 

The usual garden variety of sundial 
has the clock face in either a horizontal 
or a vertical position. These dials con- 
sider only one of the three apparent 
motions of the sun that affect a sundial. 
There are two objections to this, in the 
writer’s opinion. First, the indicated 
time is not standard time because the 
dial varies more than thirty-two min- 
utes throughout the year. Second, the 
graduations on the _ time-indicating 
scale, not being uniform, make it diffi- 
cult to interpolate the 
indicated reading. 








In the accompany- 
ing illustrations is 
a sundial made by 


the writer that will 
indicate standard time 
to the nearest minute 
and also approximate- 
ly the date. To find 
the time, one takes 
hold of arm A and re- 
volves the upper part 
of the sundial (the 
clock face does not 
move) about the axis 











RIVALS CLOCK 









Sundial 


IN ACCURACY 


Using a cardboard template and carpenter's 
level to adjust the sundial by means of a 
turnbuckle. At right, the apparatus set up. 
It shows not only exact standard time, but 
the date as well. The cost is about $1.50 
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Left, close-up of dial. 
how shadow of pointer traces 
a figure-8 curve, or analemma 

































































until the shadow of the point P 
falls on the curve; then the in- 
dicator 7 will be pointing to the 
correct standard time on the 
graduated dial or clock face. 

This sundial is easily constructed, and the 
materials should not cost more than a dollar 
and a half. 

You will note that this sundial is neither 
horizontal nor vertical. Its axis is set up 
parallel to the earth’s axis, as explained later, 
and the point P revolves about the axis of 
the sundial just as the sun apparently re- 
volves about the earth. As the clock face lies 
in the plane of this revolution, one hour will 
be represented by one twenty-fourth of its 


Note 


The figure-8 curve is called an analemma 
and is the feature in the design that incorpor- 
ates the other two apparent motions of the 
for the sundial de- 
scribed by the drawings, has been graphed 
for you so that no calculations are necessary. 
The values plotted along its long axis repre- 
sent the sun’s declination, or distance north 
or south of the equator at various times of 
the year. The short-axis values represent the 
equation of time, or the number of minutes 
the sun is ahead of, or behind, standard time 


The analemma on the original model was 
engraved on a piece of phenol-formaldehyde 
composition and backed with a piece of cold- 
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Details of construction and way in which template and level are 
placed to set up correct latitude angle. Right, the date curve 
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rolled steel. It may be etched on copper or 
steel, or merely inked on a card and var- 
nished over. Include the axes, when you copy 
the curve, as you will need them in the as- 
sembly. The point (Continued on page 120) 
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Small Workshop 


Concealed in 


a Chest 


and others 


OR apartment dwellers 
Sven have no facilities for the con- 
ventional basement workshop, this chest 
or window seat provides a satisfactory 


solution. Although designed primarily 
for model making, it can readily be 


adapted to serve many of the purposes 


of a full-size workbench. It may be 
placed in a spare room, on an inclosed 
porch, or in almost any available space. 


Essentially, the workbench is a large 





Old Tire and 
Carpet Make 
Bed for Dog 


TWO thicknesses of carpet stretched 
over an old auto tire will form a com- 
fortable dog bed. The carpet is tied 
underneath with cords running diagon- 
ally from corner to corner, and nailed to 
the tread with flat-headed nails at other 
points, as shown.— ESTHER F. HAYDEN. 


Shop Buffer Polishes Shoes 


A 4-IN. or smaller buffer, made from 
old woolen cloth or a discarded sweater, 
Will polish shoes quickly and perfectly 
if driven at a slow speed on a shop 
grinding head or attached directly to a 
CARL GOBRICK. 


motor 











When closed, the 
chest appears as 
at the left, but it 
opens out to form 
a complete bench 
as illustrated above 


oe args e ~ 


box with a hinged lid, which is support- 
ed in the open position by folding legs. 
The inside of the lid is covered with 
l-in. hardwood to give a good working 
surface. Tools, materials, and paints 
are stored inside the box. 

The size is left to the individual, but 
the chest illustrated is approximately 
50 in. long, 24 in. wide, and 20 in. high. 
In the open position, this gives a work- 
ing surface of about 18 by 44 in. 













HANDLE TRIMMED 
AND SHAPED TO FIT a 
MORTISE 
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EEDING two short canoe paddles 
N to teach children how to paddle, I 
rummaged around in the canoe house 
until I had found the blades of two 
broken paddles and several different 
handles. I took these home and sawed 
a 12-in. long mortise out of the spine of 
each blade, 1% in. wide at the throat, 
and *%4 in. wide at the deepest point. A 
fine-toothed saw was used for this. 

The shape of the mortise was then 
marked on each handle, which was 
planed and sandpapered to a light-tight 
fit. A heavy mixture of casein glue was 
applied, and the parts were clamped as 
shown. A day or two later, the project- 


















A vise for holding large work is 
bolted to the bench near one end, with 
a horizontal piece at the bottom that 
hooks onto the box. This arrangement 
makes it possible to dismantle the vise 
and store it inside. A machinist’s vise 
with a swivel base is mounted at the 
other end of the bench so that it may be 
swung clear to permit closing the lid. 

Tool racks are arranged conveniently 
around the inside walls of the box, and 
there is a shelf at one end for small 
tools and hardware. The box has a 
plug-in receptacle and a cord running 
to an electric outlet for supplying cur- 
rent to a light over the bench and also 
for operating small power tools and 
hand grinders._-ROBERT S. NEWHALL. 


_ Reclaiming Broken Canoe Paddles 


ing pieces were shaved off with a draw- 
knife, and the blade itself was planed a 
little thinner at the tip and edges. A 
good sanding, followed by a shellac fill- 
er and two flowing coats of marine var- 
nish, completed the job, which has last- 
ed for five summers.—JACK HAZZARD. 


Discarded Cold-Cream Jars 
Hold Glue and Cement 


SMALL, empty 
cold-cream, shav- 
ing-cream, or 
similar jars, fitted 
with metal screw 
tops, make satis- 
factory contain- 
ers for glue, rub- 
ber cement, cel- 
lulose cement, and 
other mixtures 
used in the home 
workshop. Drill 
a hole in the lid 
for the  metal- 
bound brush, which can be soldered in 
place. In case the lid is aluminum, 
however, use cellulose cement.—G.S.G. 
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Tent Stove 


FOR CAMPING IN CHILLY WEATHER 





Setting up the 
stove, which is 
used for cooking 
and baking and 
also heats the 
tent. A bed of 
stones covered 
with sand or dry 
dirt is required 
only if there is 
a canvas floor 


Bending the sides into shape. The metal is 
clamped between strips of wood along the line 





IRON __ 





hg x 15" 
FLAT 


LIGHTWEIGHT, porta- 
ble tent stove for late 
fall or winter hunting 
trips may be made in 

the home workshop for a frac- 


tion of the cost of even the two- ae 
burner gasoline stove so com- REMOVED 


mon today. 

The dimensions are somewhat 
dependent upon the size of the 
tent. The smallest practical size, 
for a small tent and party of 
two, is about 10 by 12 by 18 in., 
while the largest should not ex- 
ceed 14 by 18 by 36 in. The nec- 
essary 3- or 4-in. diameter pipe 
may be purchased in 2-ft. sec- Before the top is added. 
tions for the larger sizes and in Right, layout and sketch 
1-ft. sections for the smaller of grate needed for oven 
ones. 

The stove to be described is designed 
to heat a tent about 10 by 12 ft. and for 
use by a party of four or five. 

Materials required are as _ follows: 
Black sheet iron—1 pce. 16 by 801% in.; 
1 pe. 15 by 27 in.; 1 pe. 15 by 361% in.; 
1 pe. 8 by 12 in.; 1 pe. 7 by 12 in. Four 








CUT ON SOLID LINES, 
BEND ON DOTTED LINES 


place outside of the lap pieces. Rivet the 
oven to the lap. Laps bent in the direc- 
tion shown will make the oven door come 
on the right-hand side of the stove. If 


light butt hinges. Soft iron rivets not 
over 14 in. long. A sheet of zinc or bright 
tin about 14 in. square for the tent flash- 
ing. A small piece of fine mosquito-wire 
netting for the spark arrester. Sufficient 
4-in. stovepipe to carry smoke above tent 
ridge. 

Lay out the large piece as shown. Care 
should be used in cutting the door open- 
ings so that the metal will not bend or 
wrinkle. 

Fold the oven piece on the dotted lines. 
Use small clamps to hold together the 
edges with the 1%4-in. lap, and drill six 
rivet holes 2 in. apart along the seam. 
The 1-in. laps at the end of the oven are 
bent outward and are to be fastened to 
the side of the stove, which forms the 
back of the oven. 

The 1-in. laps left in the oven-door 
opening are now bent at right angles to 
the sheet, and the oven is slipped into 
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The stovepipe flashing is riveted in 
a sort of pocket sewn into the tent 


By LEONARD F. 
MERRILL 





a left-handed stove is wanted, bend the 
laps in the opposite direction. 

To the stovepipe opening rivet a nip- 
ple made from the small end of one 
length of stovepipe by cutting it off 1 in. 
below the bead. Slit the pipe up to, but 
not into, the bead, making the slits 
about % in. apart. Slip the nipple into 
the opening from the side opposite the 
oven; then bend the tabs back and rivet 
in about four places. 

3end the stove into shape and rivet the 
lap, spacing the rivets 2 in. apart. 

The back end of the oven is now riv- 
eted. Cut the doors to size and rivet one 
pair of hinges to each. 

From scraps of the iron, cut two pieces 
14% by 3 in. and fold lengthwise into 
strips 1% in. wide and 3 in. long. Drill 
one hole in each strip slightly larger 
than the rivets used and '% in. from the 
end. Bend 1% in. (Continued on page 121) 
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Indian with a Bow Forms 


Colorful Necktie Rack 


EPT in a drawer or carelessly hung 
K on a coat hook, neckties have a bad 
habit of wrinkling, but a bowstring tie 
rack like that illustrated is an insurance 
against this and an inducement to any 
boy to put his ties away neatly. 

Use a smooth piece of !2-in. white 
pine, free from knots. To make a full- 
size pattern, draw 1l-in. squares on a 
sheet of paper 9 by 12 in., and copy the 
Indian figure, square by square. Trans- 
fer the outline to the wood and cut it 
out carefully. Carve down the back- 
ground between arms and bow, and also 
the sides of the body, so that these parts 
are lower than the rest of the figure. 

Insert one small screw eye into each 
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Rustic Flower Basket Made 




















hand from below and 
run a strong cord from 
one to the, other, fas- 
tening it on the back 
with a knot. On this 
bowstring the ties are 

hung. The cord should be pulled as tight 
as possible. A hole is drilled near the 
top of the Incian’s headdress for hang- 
ing the rack on a closet door or in any 
convenient place. 

Paint the Indian a reddish brown; the 
bow, yellow and red; the brow band, any 
suitable colors such as white with a blue 
and red design; medium shadows on 
the face and body, dark brown. The 
dark shadows may be black or nearly 


Dutch Windmill 


Silhouvetted 
on a Tea Tile 


ESIGNED to protect 
the table top against 

| hot dishes, this so-called 
| “tea tile’ consists of a 
| windmill silhouette cut 

“Gisembie, | from 14- or 16-gauge alu- 


CARDBOARD minum (brass or copper 
PATTERN also may be used) and 





— ’ mounted on a walnut 


™ The finished basket and how the sticks base. 
- cre cut over a pattern and assembled Draw the pattern on 


thin paper and cement to 
the metal with thin shel- 
lac or any available ad- 


from Small Willow Sticks sien witha jeweler's saw 


or similar fine-toothed jig 


FEW willow sticks, a sharp knife, and some saw; then clean. the 
A small brads are the only materials needed to metal with denatured al- 
make this rustic basket for artificial flowers. Willow cohol, and remove any 
sticks can be cut along many streams and country large scratches with fine 
roads. They are used while green. Sticks from '4 to emery cloth. Polish with 
3 in. in diameter are chosen for the crosspieces, and oil and whiting, polish- 


slightly smaller ones for the corner sticks and handle. ing rouge, or other fine 
The crosspieces are cut according to a cardboard abrasive. Drill 1/32-in. 
pattern, as shown. The cardboard must be complete- holes for the escutcheon 


ly covered twice to provide (Continued on page 123) pins. 
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so, and the hair and the tips of the 
feathers should be black. Between the 
tips of the feathers and the white, 
paint a light blue edge. The wrappings 
on the feathers are red; the ribbons on 
the braids, green or red. The back- 
ground between the arms and the bow 
should be a sky blue. A little red on the 
lips and a dash of white in the eyes will 
add a lot of life to the whole Indian 
figure.—-GRAY WOLF. 
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The windmill design is cut from thin metal 
and fastened to a base turned from walnut 


Turn the base in the lathe, shaping 
the edge as indicated or to any design 
desired. Stain, fill, and varnish the 
base, and attach the metal with 3/16- 
in. escutcheon pins. Glue felt to the 
bottom. 

Similar designs of Dutch girls, tulips, 
and the like can be drawn and made into 
tiles the same way.—F.. CLARK HUGHES. 


POPULAR SCIENCE MONTHLY 






































Mh EE ACS 


Twin Shelves Tack up on Wall 








FIVE ATTRACTIVE NEW DESIGNS YOU CAN 
WORK OUT FROM INEXPENSIVE MATERIALS 





The pieces are wood turnings, sowed in 


half. If a circular saw is used, a 
cradle is made to protect the bracket 
from being marred, as shown at the left 


MALL twin shelves, made from turned 

parts as shown, look equally well on 
one wall or balanced on either side of a 
door, window, or fireplace. A pair can 
easily be made in two hours, and the 
two pieces of walnut or other hardwood 
needed are only 1 by 8 by 8 in. and 2 
by 2 by 6 in. 

This is entirely a lathe project as 
both pieces can be turned, sanded, filled, 
and French polished while revolving. 
The shelf is a faceplate turning. Use 
only one screw through the center of 
the faceplate to attac’: it. Turn the top “ 
and the edge, leaving a small bead to ; 
form a rail around the shelf. Remove _ saw-table slot so it cannot be used. 

















Joint for 
Twa-shelf 
Model 


Suggested dimensions and method of mak- 





the shelf and fasten the opposite side to 
the faceplate in the exact center; then 
complete the turning and sandpaper it. 

The bracket is turned between cen- 
ters. Cut the bottom end quite small 
so as to not to leave any unpolished 
wood when this is cut in half. If the 
bracket is to be cut in half on a circular 
saw, build a cradle to guide and protect 


A metal hanger is mortised into the 
shelf, and the bracket attached with 
small, blind dowels. 

These shelves may be made in many 
patterns and sizes. Models with two 
and three shelves are likewise attrac- 
tive, the joints being made as sketched. 
Turn the entire length of bracket in one 
piece, cutting deeper at places where 


ing the lower joint if an extra shelf is added 





LTHOUGH simple in design, the 
two modern ash trays illustrated 
below are projects of which any crafts- 
man can be proud. They make excellent 
gifts and look exceptionally well with 
modern furniture. One is of copper and 
walnut, the other of aluminum and 
maple. Both have cigarette rests of red 
fireproof plastic. The Fairmont (W.Va.) 
Homecraft Club won 
fourth prize for them in 
a contest of the Na- 
tional Homeworkshop 


Guild (see P.S.M., July 





Two Colorful Ash Trays in the Modern Mode 












it, otherwise it may be defaced by the’ the shelves are to fit.—L. A. L. 


37, p. 82). The operations for making either tray are es- 
sentially the same: 

Metal Tray. Cut out disk and polish. (Anneal copper be- 
fore polishing.) Hammer to shape in wood mold with mal- Fx 
let, planish with steel hammer, true edges with file, polish i, 
with emery cloth, and then polish with rouge on a muslin 
buff. A 3/16-in. hole must be drilled in the center of the 
copper tray. 

Wood Base. Square up stock, (Continued on page 123) 
















GASE - BLACK WALNUT P 

TRAY - COPPER (22 GAUGE) 
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BASE - MAPLE 
TRAY - ALUMINUM (18 GAUGE) 
CIGARETTE REST- RED PLASTIC 
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Above, a tray of walnut, copper, 
and red plastic material. Left, 























the drawings. Extreme left, the 
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maple and aluminum combination 
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Simple Indexing and Dividing Head for a Lathe 





This mechanism will lay out anything from table-leg fluting to astronomical circles 


OR not much more than the price 

of a worm and gear, one can make 

a universal indexing and dividing 
head for the lathe. The construction is 
based on a brass worm gear having a 
3-in. face, 3%-in. pitch diameter, 60 
teeth, 16 pitch, and a_ single-thread 
worm to match. The center portion of 
the worm gear is turned out for a close 
fit on the lathe spindle, where it is 
clamped behind the chuck or faceplate. 
The worm is fitted into an assembly 


as shown in the drawings, the dimen- 
sions being for a small 9-in. lathe. The 


principal stock required is a short piece 


of ®5,-in. round cold-rolled steel, a 7-in. 
length of %-in. round cold-rolled, and 
approximately 16 inches of 5/16 by 5 - 


MACHINE 
in. rectangular cold-rolled bar. SCREWS 
The assembly is held with nut \ 
and lock washer through a hole \ 
in the rear of the headstock 
casting. An alligator-type spring 
paper clip is placed under the 
lower end of the rectangular bar. 

The handle is clamped by 
means of its split end to the 
worm shaft, when indexing. 
Fifteen turns of the handle, to 
give an example, will produce a 
quarter turn of the lathe spin- 
dle (60 teeth — 15 teeth = %4 
turn). 

The 514-in. circular disk has 
circles scribed on it, on one of 
Which seven equally spaced 





wn 
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Picnic Table Extends from Auto Trunk 


lem of enough table room to mix and 
serve food for camp and picnic meals. 
Motorists who are already using the 
trunk itself for this purpose will find 
that the described extension almost 
doubles the area of the trunk shelf. It 
is carried on top of the shelf, and when 


| ¢~s auto trunk table solves the prob- 


you are ready to eat, merely pull the 
table out, drop the legs, and fasten the 
rear corners to the front edge of the 


trunk shelf with two pins. 

The table top is made of 
',-in. plywood cut to fit 
the depth of the trunk 
shelf and the width of the 
trunk lid-—in this case, 
24', by 36', in. Holes }, 
in. in diameter are drilled 
through the top and shelf, 
and tenpenny nails are 
used for pins. 

The two legs are of %- 
in. spruce, tapering from 
1'. in. wide at top to 1 in, 
at bottom, and are at- 
tached with 4-in. strap 
hinges. Stagger the 
down alongside each other. 
longer than shelf height. 

Plates for three may be 
self, or 


legs sufficiently 


set 


ing space to hold food.— MAURICE H. 
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to 


on the table 
* the table can be simply used as a serv- 
DECKER, 
















To set up the picnic table, pull 
it out, drop legs, and pin rear 
corners to edge of trunk shelf 


fold 
Cut the legs slightly 


it- 





PLAN YOUR HOME WORKSHOP PROJECTS WITH OUR BLUEPRINTS. SEE PAGE 122. 





The worm gear fits 





holes are drilled, on another, nine holes, 
and so on. To index the rotation of the 
spindle into these odd parts, the worm 
handle is advanced the appropriate num- 
ber of turns plus a fraction, and held 
temporarily by a locating pin. 


For fine dividing, one of the lathe 


change gears is keyed to the worm shaft, 
using a bushing and a %-in. key pin. The 
handle in this case turns free and carries 
a ratchet of the type shown. For example, 
to engine-divide a 360-deg. circle, use a 
60-tooth change gear: 


60 (change gear) xX 60 (worm gear) _ 
360 divisions 





—.. 10 teeth per division 
360 


Set the handle stops so that the ratchet 


will advance the change gear ten teeth at 
a time. A scriber on the lathe cross slide 
will mark the divisions 


—~G. LAMPKIN. 
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%6 1%" SPRING- 
BRASS FINGER, 
025" THICK 
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Grip the wire 
in your hands 
with the loop 
held in vise. 
Twist evenly 





Camper's Toasting Fork 
Twisted from Wire 


A Goop toasting fork for the camp 
fire or outdoor fireplace can be made 
from a piece of. No. 8 galvanized iron 
wire 6 ft. long. Bend it in the middle to 
make a loop about 1 in. wide and 38 in. 
long. Clamp this loop in a strong vise 
and twist the two ends evenly into one 
long piece. As the twisting progresses, 
move the wire along so as to keep the 
grip of the vise close to the hands. If 
the shaft needs straightening after the 
twisting is done, lay the work on a board 
and use a mallet. 

At the ends leave about 4 in. un- 
twisted to form the tines. File or grind 
the ends to sharp points and bend to a 
curve, as shown.—R. H. JENKINS. 
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Each fitting you 
make symbolizes 
the great adven- 














Here are the harpoons, lances, oars, sails, rudder, and other fittings carried by every whcleboat 


EQUIPPING OUR NEW 


Whaleboat Model 


By Capt. E. ARMITAGE McCANN rt 


| . | x j ) 
N THE great days of the New England  whaleboat carried. For this and many other 





whaling industry, the actual harpooning reasons, a whaleboat is a project to appeal GRAPNEL 
was done from thousands of incredibly _ to all ship model makers. 
stanch and efficient little whaleboats. If you missed the opening article in this TT? ‘eo : 


Those of the famous New Bedford type were _ series (P.S.M., Sept. ’37, p. 104), look it up, 
all alike, standardized as if they came from because drawings were given for a ‘%-in. 
a factory assembling line. In fact, you could scale model of a 28-ft. whaleboat. Those — 
put an experienced seaman on any one of readers who have already completed the hull 
them, blindfolded, and he would be able to’ to the point described in that articie, are 
lay his hand without hesitation on any one ready to continue with the rudder, which is 
of the fifty main items of equipment the shaped as shown in a drawing ai the left. - 
The gudgeons can be eyes 

made of pins; and the pintles, 

— —— pins driven into the rudder 

and bent down, with dummy 


COMPASS 
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iil 
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WOODEN | 

() (\ BLADE straps. The square tiller is | | 
@ COVERS TOGGLE set between the two side | | 
HARPOON boards of the rudder, high ( | | 























(ENLARGED) enough to clear the oar brace. 
There are two holes in the (| 
rudder through which are 1 
threaded thin lanyards, the 
y \ — [> top one fastening to the cleat | 

rh a . / 
. ~ Rudder : a } on the lion’s tongue and the | | 


























—— ——- other to the cleat inside the 
| VW | gunwale, to port. The rud- 
| der is used only when sailing. 
The painter is of cord simi 
lar to the whale line and 
about twice the length of the | 
boat. It is spliced to a hole 
in the stem. | 
Some boats had boom-and- 
gaff sails, lug sails, or sprit- | 
| 
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(IRONS) 
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WHALE-LINE TUBS 








5 HARPOONS 


5 PADDLES 
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BOAT STEERER’S OAR 





STEERING OAR 
STROKE OAR 
TUB OAR 
MIDSHIP OAR 


BOW OAR 














— as | sails. I chose the latter rig. 
t—P Sy }\ | ~_— The real mast is 5 in. in diam- 
a eS, ) HEY eter at the hinge, so on our 
— mp : ~ —" — _— 
stick will make it. apers 
f spades, and tubs drawn half a te: head rede he 
FI iM (Go ) the size you are to make wl - = oe oe ae 
ub4 Tihs IM, \ Ned, them, and a much-enlarged which is squared. At about 
~ WATER KEG view of the harpoon -parts 6 ft. (Continued on page 13) 
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Trestle Table == s 
for Modern Use . 







Four places may be set, 
or six if the ends of 
the table are also used 


N HANDMADE furniture, the 

lines should be natural and frank, 

clean and secure, dignified and 

convincing. All these require- 
ments are clearly exemplified in 
this modern adaptation of the 
ancient trestle table. It provides for 
the informal living room or com- 
bination living and dining room a 
suitable board for meals. 

Note especially the low stretcher, 
close to the floor, which allows 
clear space under the table for the 
knees. The trestles are also set 
back far enough at either end so 
that a person may sit comfortably 
at the ends of the table. The crossed 
trestle legs are formed opposite to 
the conventional method, giving a 
broader and more effective support 
to the top, and the sturdy base adds 
strength and interest to the de- 
sign. 

Outside of the table top, which is 
formed from four pieces of 11'4-in. 
stock, there are only nine pieces to be 
worked and fitted together with easily 
constructed joints. The list of materials 
is given at the end of this article. Either 
hard or soft wood may be used. The 
table illustrated was made of Douglas 





The decorative bands and central 
inlay are of lead, cast in grooves 
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DETAIL OF GASE 
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fir, stained a dark oak color, and waxed. 

If you have clamps large enough, by 
all means glue up the top yourself, using 
%-in. dowels 1 ft. apart to reénforce the 
three joints. If you do not have the nec- 
essary tools for this work, have the ma- 
terial glued up at a mill or cabinet shop. 


OOD is inlaid with metal 
WG in various familiar types 
of decoration, but the Le Roy 
(N. Y.) Homeworkshop Club 
has developed a new and un- 
usually simple process for do- 
ing the work. The lead-inlaid 
walnut bowl illustrated, which 
was made by this method, won a 
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ANGLE OF CUT 
AT TOP OF 
TRESTLE 
LEG 








Above, the drawings. Left, how the 
legs and stretcher join the base. 
In oval, fastening a cleat to the top 


Next, mark off the position of 
the angular cuts and the notched 
joints on the 3 by 41'4-in. base 
pieces. Saw out the waste wood, 
and finish the notched joints by 
working down to the gauge line 
with the chisel. Bore 14-in holes 14 
in. deep in the center of the notched 

joints to receive the dowels passing 
through the ends of the _ stretcher. 
Bevel off all the upper edges of these 
two base pieces with a plane and draw- 
knife, and sand down smoothly. The 
stretcher is quickly made by beveling 
off the upper (Continued on page 125) 


' Turned Wooden Bowl Inlaid with Molten Lead 


prize for the club in a three-hour proj- 
ect contest conducted by the National 
Homeworkshop Guild (see P.S.M., July 
37, p.82). 

The bowl was first turned in the con- 
ventional way. Slightly undercut or 
dovetail-shaped grooves were next cut 
about % in. deep to hold the decora- 
tive bands of lead, and a small circular 
recess was also turned in the center. 
After the bowl had been removed and 
laid flat, molten lead was carefully 
poured into the grooves and the central 
recess. Then the bowl was replaced in 
the lathe so the lead could be trued up 
and the work finished. 

Many other similar projects may be 
made in the same way. 
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Airplane Furniture 
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GIVES NOVEL EFFECT 
IN A ROOM FOR BOYS 



































Home work isn't nearly as much of 
a task if boys have a desk of their 
own like this. Chairs are made 
to match in the two styles shown 





OR an amateur woodworker who in. Note in the drawings below 
has only a few hand tools to con- how the shiplap is plated to 
struct boys’ room furniture of air- make a strong corner. 

plane design, including a double-deck When you have completed the 
bed, chairs, and a large desk, may seem head and bolted the corner 
impossible, but it can be done. A saw, _ braces, place it against the wall 
hammer, plane, screw driver, brace and of your workshop and nail it lightly to 
bits, and coping saw are sufficient. the wall with long finishing nails, being 

Standard dimension lumber is used careful to get in square. 
throughout. Knotty pine finishes up Next work up the corner uprights, 
well, but I preferred to enamel the which should be finished on the bench. 
wood. Blue, with airplane propellers’ Bolt them in place with a corner brace 
and knobs painted orange, is pleasing, anda 1 by 2-in. strip on the lower bed, 
and, if you wish an enamel finish of this and a %- or 1-in. angle iron on the 
type, get good smooth pine. Be sure it upper. Be sure the uprights are cut to 
is dry and straight. proper length——-exactly 74 in. 

Build the bed first, starting with the The remainder of the work is easy if 
head, which is made of four pieces of you follow the plan closely. Shiplap laid 
1 by 8-in. shiplap and one piece 1 by 12. crosswise is (Continued on paye 125) 


The double-deck bed has a drawer 
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A ladder is pro- 
vided at the foot 
of the bed, and 
iron .guard rails 
at ‘each side of 
the upper bunk. 
The bed comes 
apart, if neces- 
sary, for moving 
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You get an actual 
model to copy with 
our new elephant 
whittling kit 
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In each kit is an elephant like that at right above, 
and a pine block sawed and marked as in Fig. 2 below 


FIG. 4 
Detail 
















FIG. S 


Detail 
of £1 ye 






FIG. 1 
44" SQUARES 






O HELP you learn to whittle like every tool mark of the original. They 















in expert, we are offering another look and feel like wood and, when 
remarkable new kit containing not stained or painted, cannot readily be The marked and 
only the necessary materials, but distinguished from the hand-carved sawed-out block, 
also an actual model of the finished ar- master model. After copying the H and various de- 
ticle—in this case, Jumbo the elephant. model, therefore, you can convert it 1 tails to guide 
You can set the model before you and into a gift or utilize it in any way H in whittling it 
copy it until you have duplicated every desired. \ 
knife cut perfectly. It is much easier There is a white-pine block in the ' 
to do this than to work from drawings kit 13% by 3% by 4% in., with the 
alone, and the results are bound to be grain running the long way. It has 
more satisfactory. The complete kit been sawed out and marked as in 
costs only $1.50, postpaid. Fig. 2, so you are saved that 
Including a model in a whittling kit is work. A },-in. hole must be 
an exclusive POPULAR SCIENCE MONTHLY drilled as in Fig. 3, and two 
service (see P.S.M., Jan. '37, p. 71, and wedges cut from the head as 
also p. 23 of this issue). Naturally, if indicated by the shaded por- 
KE. J. Tangerman, our whittling expert, tions of Fig. 3. 
should sit down and carve one model in- Outline the ears with the 
dividually for you to copy, the cost knife point, then cut away 
would be prohibitive. The models are the wood all around (see Fig. 
therefore made from wood composition 4). Do the same with the 
by a special process that duplicates (Continued on page 132) 





Three suggestions for 
using the elephants and, 
left, a partly whittled 
block, the composition- 
wood model that serves 
asa copy, and afinished 
elephant, painted gray 
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Working plans, lis, 
of free movies, book- 
7 lets, and catalogues, 
/ and other invaluable 
reports are mailed 
to every Guild club 
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START A HOME WORKSHOP CLUB AND PROFIT BY THE 


GUILD’S FREE SERVICES 


Y ISSUING monthly bulletins, dis- 
tributing job sheets for metal and 
woodworking projects, and con- 
ducting surveys of available pro- 

gram material, the National Home- 
workshop Guild is able to assist its affil- 
iated clubs in many ways. These serv- 
ices are entirely free; in fact, there is 
no charge at present for joining the 
Guild, and no dues are collected. 

You and your friends can participate 
in these benefits by organizing a home 
workshop club in your neighborhood. 
The Guild stands ready to help you and 
will send full information, including an 
application blank for a free charter, 
upon receipt of a large, self-addressed, 
stamped envelope. 

Since its formation in the fall of 
1933, the Guild has helped several hun- 
dred clubs throughout the United States 
and Canada. Unlike most other nation- 
al organizations, the Guild requires no 
payment of any kind from its members. 
It has but one purpose: to further the 
home workshop hobby. If you have a 
workshop, even if it consists of nothing 
more than a kitchen table and a few 
hand tools, you owe it to yourself to 
start a «lub and join the Guild. 


OCTOBER, 


1937 


The Guild bulletins (mailed monthly 
to club secretaries) contain a wealth of 
material of interest to home workshop 
fans, including announcements of con- 
tests, book reviews, lists of manufac- 
turers’ booklets and moving pictures, 
club notes, and the like. 

In the last year, plans for book ends, 
chairs, tables, lamps, models, and novel- 
ties have been sent with the bulletins, 
and similar projects will be included 
during the coming season. 

A Program Service Bureau was es- 
tablished by the Guild last year to help 
the clubs plan more instructive and en- 
tertaining programs. Among its serv- 
ices have been the compilation of a list 
of one hundred 16-mm. moving pictures 
that can be borrowed free from various 
agencies and a list of home workshop 
experts willing to address clubs, a tabu- 
lation of codperating manufacturers, 
and the preparation of program outlines 
on whittling, home repairs, how to 
make wood inlay pictures, safety in the 
workshop, and the like. Some of these 
reports are still available and will be 
sent free of charge, as long as the sup- 
ply lasts, to each new club that is char- 
tered by the Guild. A charter for the 


club, suitable for framing, and annual 
affiliate cards for all the members are 
also supplied free. 

Don’t fail to take advantage of these 
opportunities. The Guild will recognize 
as a club any noncommercial group of 
five or more persons, sixteen years of 
age or over, who promise to meet at 
least once a month and promote the 
home workshop hobby. 
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National Homeworkshop Guild 
347 Fourth Avenue, New York 


Please RUSH full information telling how 
I can organize a home workshop club in my 
neighborhood, how I can obtain a meeting 
place and publicity, and how I can build 
the club into a successful organization. Be 
sure to include a model constitution and by- 
laws, and an application blank for a free 
charter in the National Homeworkshop 
Guild. 

Inclosed is a large (legal size), self-ad- 
dressed, stamped ——- for your use in 
sending me this material. 
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Fastened between the chuck and tail block, the metal disk is 
shaped with the round-nose tool. Below, turning a beaded rim 









EWTER 


) 


Dishes such as this are 
easily made from pewter. 
The design is full size 









Forming the rim with a raising hammer. 
The shell has to be kept perfectly round 


ODERN pewter closely ap- 
proaches silver in beauty, al- 
though it also possesses a dis- 
tinctive quality of its own. 
With a lathe equipped for metal spin- 
ning and a few metal-working tools, 
the amateur craftsman has the means 
of making a number of beautiful and 
useful objects that also have a good 
market value. Pewter is particularly 
well adapted for spinning, because it re- 
mains soft. Most other metals, such as 
copper or brass, harden during the 
spinning process and must frequently 
be removed to be annealed. 
To spin the cooky dish illustrated, 


Spotting rim with rounded face of hammer. 
Above, stages in forming disk in the lathe 
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By FRANKLIN H. GOTTSHALL 


first turn the chuck from a hardwood 
like maple to withstand the tremendous 
pressure brought to bear on it while 
spinning. Fasten the 12-in. metal disk 
(16-gauge pewter) between the chuck 
and the tail block as at A in the draw- 
ings. Center the disk as carefully as 
possible and make sure it is perfectly 
flat. The edge is then trued up with the 
diamond-point tool, held in contact 
with the edge of the disk above its 
center. The tail block is held against 
the disk by means of the specially de- 
signed tail center used for spinning. 
This revolves on ball bearings. The 
entire mechanical set-up, including tool 
rest with loose-fitting fulcrum pin, is 
shown in one of the photographs. 

The speed at which spinning is 
usually done may vary from 600 to 
1,800 r.p.m. The cooky dish was spun 
at a speed of 1,020 r.p.m. 

Lubricate the disk with floor wax or 
some other suitable lubricant, such as 
white soap or melted tallow applied with 
a soft cloth. Place the spinning tool 
against the left side of the fulcrum pin, 
and with the handle of the tool held 
under the right arm, bear against the 
revolving metal disk, and form it to the 
shape shown at B in the small drawing. 
Use either the tongue tool or the round- 
nose tool, working it back and forth as 
shown at D to prevent excessive thin- 
ning of the metal, and with the point 
of contact below the center of the disk. 
If the edge of the metal begins to crimp, 
remove it from the lathe and remove the 
crimps with a fiber-head hammer or a 
smooth-faced wooden mallet. 

Complete the spinning as at C and 
roll up a bead on the edge of the dish 
by holding the roller of the beading tool 
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Tripoli and rouge are used on the buffing wheel 
for polishing the plate. At right, the completed 


cooky dish adds a decorative note to any table 


tightly against the edge of the revolv- 
ing shell, thus strengthening it. 
Remove the shell from the chuck, 
place it on the anvil, and form the rim. 
Do this very carefully so as to keep the 
dish perfectly round. Then spot the rim 
carefully with the rounded face of the 
raising hammer. If the inside of the 
dish just below the rim has become 





icycle Seat 
= Padded 
with Sponge Rubber 


PONGE rubber cut from a ten-cent 
kneeling pad can be used to make a 
bicycle saddle more comfortable. 
Trimmed to the same shape as the 
saddle, the sponge rubber is wired down 
securely on each side at the rear. An 
easy way to do this is to twist one end 
of a piece of wire around a bit of wood, 
then push the other end through the 
rubber and twist it around the spring 
under the rear part of the saddle. At 
the front, simply tape the rubber down 
from one side to the other. Make a cloth 
cover for the pad, with a draw string 
to tie to the saddle.—R. W. BRIGGS. 


Rigging for Small Ship Models 


FINE copper wire, obtained from an 
old radio loudspeaker or earphone, can 
be used for rigging on tiny ship models. 
A small drop of cellulose cement will 
hold it in place. 
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marred or irregular, smooth it with 
the planishing hammer. 

The rim design should first be traced 
on a scrap piece of pewter with the 
sharp point of a scratch awl and then 
drilled and cut out with a jeweler’s saw 
and a No. 1 blade. True up the pattern 
with a fine needle file, if necessary, and 
use it to transfer the design to the rim 





of the plate with the scratch awl. Avoid 
scratching the metal that is to remain. 
Saw out the design and, after truing it 
up with needle files, polish the dish on 
a buffing wheel with tripoli and rouge. 

If you would like additional metal- 
work articles to be prepared, please send 
a post card to the Home Workshop De- 
partment. 


Countersinks Fit on Ordinary Drills 


RILLING and _  counter- 
sinking screw holes are 
two of the most common op- 
erations in woodworking. I 
find it pays to combine them 
by making a set of counter- 
sinks that can be 
fastened to drills of 
the most-used sizes 
such as 1/4, 3/16, 


7/64, 1/8, and 9/64 _ ~ 
in. The countersinks OIE ae 
are easily made if a 


metal- or wood-turn- 
ing lathe isavailable. 








Made in several common sizes, the counter- 
sinks save much time in drilling screw holes 





How the countersink is made 
to slip over a drill so both 
operations are done together 


Use drill rod or a good 
grade of steel of the desired 
diameter. Chuck this in the 

lathe and drill a hole into the center 
114 in. deep and of the diameter of the 
drill on which the countersink is to fit. 
Turn or file the stock to the shape shown 
at A, and cut the shaped part off. 

Saw four or more slots as at B, taper- 
ing from 1/16 in. deep at the point to 
3/32 in. at the back. Then file the sec- 
tions to the shape shown at C. The cut- 
ting edge can be protected by placing a 
hack-saw blade in the slot while the 
filing is being done. Finally, drill and 
tap for set screws as at D. 

To insure durability, temper the tool 
by heating it to a bright cherry red and 
dropping it immediately into a pail of 
cold water.—PAUL G. LACKEY. 
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OARING along with its tail of 
RR smoke and flame, this miniature 
rocket car provides a novel toy, fas- 
cinating alike to young and old. If 
equipped with flanged wheels, it 
will race down the track like the 
experimental rocket cars of Europe. 

Balsa or any light wood is used 
for the frame members, which are 


Garbage Can Swings into Neat Inclosure 





The can swings out as the door is opened 

Y BUILDING an inclosure like that 
B illustrated, it is possible to conceal 
the always unsightly garbage can. 
Prowling animals can no longer get 
at the can and scatter its contents, 
and obnoxious odors are prevented from 
escaping, a particular boon during 
warm months. 

Discarded lime bricks were chosen for 
the small structure in this instance, and 
the exterior was plastered with stucco 
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3/16 in. by 3/8 in. Cut the metal 
parts from thin aluminum 
or tin. Make the hole in the 
end plate 5/8 in. or whatever 
diameter is necessary for the 
small fireworks rocket which 
is used. Then bend the recoil 
plate to shape and install. Since 
it must hold the rocket secure- 
ly in place, test the fit care- 
fully. Make two stabilizing fins. 
Cover the model with thin iia 
Bristol board, putting the sides 
on first; then the sloping top. 
Any type of toy wheels with a 
diameter of about 1 in. can be 
utilized. They may be left on 
the original axles or mounted 
on heavy wire and installed as 
shown.—ZUSSMAN FREEMAN. 


of "| 


Make certa 


t.o harmonize 
with the dwelling. 
Brick, stone, or 
other materials 
may be used, de- 
pending upon the 
building that is 
to be matched. 
Heavy galva- 
nizedironwasused 
for the door and 
the platform or 





floor section on 
which the can 
No prowling dog can rests, the latter 


being attached to 
the door and mov- 
ing with it. Two casters of the noiseless 
type were attached underneath so that 
little effort is required to open and 
close the door. Even a child can easily 
operate it. Be sure to build the re- 
ceptacle in a convenient place for the 
collector.—MATILDA E. DESORMEAUX. 


open this receptacle 
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How 


the inclosure and door are constructed 


WE HAVE CONSTRUCTION KITS FOR MANY SHIP MODELS. SEE PAGE 22. 





Rocket Propels Tiny Streamlined Car 





The rocket is held securely by 
the recoil plate, which should be 
tested before covering the model. 
At left is the car as it roars 
along, leaving a trail of smoke 





Detail of 
Recoil OWate 
3END, i NG 


TARS 


38! 


in all parts fit tightly. Cover the sides first 























Powerful Tool Removes 
Stubborn Screws 


SCREWS that are difficult or perhaps 
impossible to remove with an ordinary 
screw driver can be taken out easily 
with the aid of a tool made as shown 
and used in a drill press. 

The machine or part from which the 
screw is to be removed is clamped in 
the drill-press vise or held on the table. 
The tool is inserted in the chuck, cen- 
tered over the screw, lowered firmly into 
the slot, and turned with a spanner. As 


the screw is withdrawn, the tool is 
backed off. 
An old %-in. drill with a 14-in. shank 


may be ground to form the special 
bit, which is square with a screw-driver 
point.—G. W. WHITE. 
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MIRROR FRAMES 


Hints on designing and finishing them 


Final inspection and clean-up 
of mirror. Wet cotton waste is 
% used to remove any oil sludge 





IRRORS reflect many things 

besides their beholders and 

contribute much toward the 

proper accent in the furnish- 
ing of a room. Leave them out and the 
feeling of depth and space vanishes im- 
mediately. They therefore afford a fine 
outlet for the talent of the amateur 
craftsman, especially in respect to 
finishing the frames. 

A reconstructed mirror frame, the 
original of which had been entirely 
wrecked, is shown on page 126. About 
all that could be saved were the rope- 
turned pilasters and the cross molding 
and cap. These were cleaned with de- 
natured alcohol and steel wool, then 
sanded to the fresh wood. The upper 
and lower panel sections were next 
veneered with a center-matched piece 
of choice satinwood. The panels were 
dried one week and sanded with 4/0 
paper. 

The lower base and pedestal section 
had been lost, so these were made to 
scale and assembled as shown, leaving 
the two satinwood panels separate, to 
be screwed on the back after the finish- 
ing was completed. 

This left only the upper glass panel to 
be considered. I never have liked the 
crude, garishly colored pictures that 


appeared to be typical of this type of 
mirror, so determined to work out some- 
thing quite different. On a piece of thin, 
very clear glass from a large, old-style 
camera plate such as can be had from 
an old photographer’s shop, I painted 
the design while the glass rested on the 
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drawing. To get the 
effect of considerable 
depth and permanent- 
ly seal out dust, I 
glued a sheet of white mounting board 
to the back face of the frame. The 
space between this and the glass, about 
1 in., gives a satisfactory shadow effect. 
The glass is, of course, set with the 
painted surface toward the back. 

The specifications for finishing the 
mirror are as follows: 

1. Complete all cabinet- 
work and secure pilasters, col- 
umn, caps, panels, and pedes- 
tals with screws, which will 
permit separate finishing 
operations. 

2. Disassemble, sponge with 








U U 


Diagram to determine 
height of mirror for 
early American high- 
boy shown at the right 


Chippendale mirror with 
wide effect for low room 
and, at right, a narrow 
effect for high ceiling 














By 
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WARING 
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clean water, dry, and sand with 6/0. 

3. Stain walnut or mahogany as de- 
sired, using water stain. Dry twenty- 
four hours. 

4. Stain satinwood panels and wipe 
immediately with clean cloth to prevent 
water from lifting the veneer. Keep 
satinwood golden in tone. 

5. Seal all parts with 
one part white and one 
part orange shellac, re- 
duced with five parts de- 
natured alcohol. Dry hard. 

6. Smooth very care- 
fully with old 6/0 paper, 
moistened on back face. 

7. Fill all walnut or 
mahogany with matched 


filler. Inspect and wipe 
clean. Dry forty-eight 
hours. 


8. Varnish with full 
coat of four-hour floor 
varnish. Dry twenty-four 
hours. Sand with 6/0 
paper. 

9. Revarnishwithfrom 
one to three coats as de- 
sired. Sand between coats 
with 6/0 paper. 

10. Rub last coat with 
I’FF pumice stone, crude 
oil, and felt pad or cot- 
ton waste. 

(Continued on page 126) 
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HOW TO DO 








A convenient portable 
outfit for arc welding. 
This consists of the va- 
rious units described 
in previous articles, 
mounted on a strong 
stand of welded steel 


After making practice 
beads like that shown 
at the right, examine 
them closely. They 
should resemble a series 
of semicircular ridges 
about 1/16 in, apart 
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First practice striking an arc and drawing lines, then try making joints. 
Before adding one bead over another, wire-brush the scale as shown at left 


UCCESSFUL arc welding 

depends to a large extent 

on proper accessories, but 

with a little practice the 
builder of the arc welder de- 
scribed in previous issues 
(P.S.M., June ’37, p. 69, July, 
p. 87, and Aug., p. 103) may 
quickly acquire the proper tech- 
nique. 

As mentioned in the last of 
those articles, it is essential that 
the operator protect his face 
with a suitable hood, and his 
hands with leather gloves. As 
an added safeguard, the operator 
should wear bicycle’ trouser 
guards to prevent hot particles 
of metal from dropping into his 
shoes. Since there is a tendency 
for curious onlookers to watch 
the arc with unprotected eyes, 
the work should be _ shielded 
wherever possible with a three- 
sided inclosure. 

In using an arc welder for the 
first time, insert a short carbon 
rod in the holder and practice 
striking and holding an arc ona 
piece of scrap metal. When a 
steady arc can be maintained, 
practice drawing the arc along 
straight and curved lines. Since 
it is impossible to see through 
the special glass in the hood un- 
til the arc is burning, you will 
have to raise the hood to place 





the carbon holder in the proper location, 
then lower the hood and strike the arc. 
If the arc is allowed to play steadily on 
one spot, a hole will be burned through 
the practice metal. This characteristic 
of the carbon arc may be utilized in cut- 
ting metals at a much greater speed 
than by mechanical means. 

The next step is to practice feeding 
the welding rod into the are and run- 
ning ‘‘beads,’”’ as the deposited metal is 
called. Then weld scrap pieces of metal 
together, both parallel and at right 
angles to each other. On some types of 
jobs, where the edges of the metal run 
together as drawn in Fig. 1, or the ends 
overlap as in Fig. 2, they may be welded 
together without the addition of weld- 
ing rod by playing the arc along the 
edges. 

The carbon rod should be of the prop- 
er size for the amount of current being 
used, and it should not extend more 
than 4 in. beyond the holder, otherwise 
the heat causes the carbon to vaporize 
and there is considerable wastage. 
When using the welder at its full ca- 
pacity, %%4-in. carbon rods should be 
used. On jobs requiring less current, 
3/16- and 5/32-in. rods may be used. 


LTHOUGH the process of carbon 
A are welding is extremely rapid, it 
is not adaptable to vertical or overhead 
welding, hence its applications are 
limited. The metallic arc is somewhat 
more difficult to handle than the carbon 
arc, but it has the advantage of being 
adaptable to any type of weld. 

Due to the fact that the current across 
an alternating-current arc is reversing 
many times a second, some means must 
be provided to stabilize the arc during 
those periods of reversal. With the car- 
bon arc, the vaporized carbon provides 
a steady path for the current, and no 
outside stabilizing medium is required. 
In metallic arc welding, the rods are 
usually coated with a thin coating of 
lime or other stabilizing substance. If 
the operator desires to prepare his own 
welding rods, he may do so by dipping 
the bare welding rods in the following 
mixture: 

Dissolve 1 lb. carbide in 1% gal. water. 
When the liquid ceases to bubble, pour 
off the surplus water until just the 
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creamy substance remains. Since much 
inflammable gas is generated while the 
carbide is dissolving, it is advisable to 
perform this operation in open air. Pour 
the creamy sediment into a flat con- 
tainer and heat over a flame until all of 
the moisture has been removed, then 
work it into a fine powder. Place the 
powder in a container and add enough 
water glass (silicate of soda) to make 
a mixture somewhat thicker than cream. 
Pour the mixture into a wide-mouthed 
bottle or other long, narrow container, 
and dip the welding rod into it, leaving 
about 1 in. of the bare metal exposed 
for clamping the rod in the holder. 

If the mixture is of the proper con- 
sistency, one dipping will suffice to give 
the rods a smooth, uniform coating. If 
the mixture is too thick, it will not ad- 
here; if too thin, the rods will have to 
be dipped several times and allowed to 
dry between the dippings. A suitable 
drying rack may be made by drilling a 
number of holes the same size as the 
rods partly through a flat board. 


ARBIDE may be obtained at hard- 
~ ware stores, and water glass at 
drug stores. Plain welding rods may 
usually be obtained at garages or other 
shops where gas welding is done. Since 
the size of the welding rod will vary 
with the type of job, it is advisable to 
have a number on hand at all times, 
varying from 3/32 to 14 in. 

When using the metallic arc for the 
first time, insert a dipped rod in the 
holder, 3/32 or % in. in diameter. Ad- 
just the reactance coil for low current, 
and practice striking an arc on a piece 
of scrap metal. A beginner usually 
causes the welding rod to fuse to the 
practice metal instead of striking an 
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The rods for metallic 
arc welding usually 
are coated with a 
stabilizing substance. 
This may be done by 
dipping them into a 
solution prepared 
from carbide and wa- 
ter glass and then 
setting them upright 
to dry in a rack like 
that illustrated above 


ARC WELDING 


arc. That may be 
avoided by sweeping 
the welding rod across 
the metal with a side 
movement instead of 
allowing it to drop 
perpendicularly. 
When the trick of 
striking and holding 
an arc has been mas- 
tered, run a series of 
practice beads on 
scrap metal. Examine 
the deposited metal to 
determine if it is fus- 


EDGES FUSED 
TOGETHER WITH 
CARBON ARC 


JOIN 


P P PART 
ing with the scrap ny = 
metal or just being AT SEVERAL 


SEPARATE POINTS 


left on the surface. In AND THEN FILL IN 


the latter case the 
bead may be easily 
broken away with a 
hammer and a cold 
chisel. Next practice 
curved lines and let- 
ters. 

In making a close-up examination of 
a satisfactory bead, it appears as a 
series of semicircular ridges about 1/16 
in. apart. Where the deposited metal 
has the appearance of a rough, irregular 
flow, it indicates that the movement of 
the welding rod across the metal being 
welded has been too rapid. 

When satisfactory beads can be made, 
try welding two pieces of metal to- 
gether. In joining heavy pieces, build 
up the joint with a series of beads. The 
coating of scale that forms on top of 
each bead should be removed with a 
stiff wire brush before additional beads 
are built on. There is a tendency for 
the pieces to warp out of line, due to the 
uneven application of heat. This may 
be avoided by joining the parts together 


WITH WELDING MATERIAL 





Joints are prepared for 
welding as shown below, 
and a suggestion is given 
for overcoming warping 


BROKEN LINE INDICATES 
APPEARANCE OF 
COMPLETED WELD 




















MATERIAL 
TO BE 
WELDED \ 


VARIOUS TYPES OF BUTT JOINTS 
READY FOR WELDING 


@ 


SUPPORTING PIECES TO COMPENSATE 
FOR WARPING 


at separate points and then filling in 
between, as shown in Fig. 3. Warping 
may also be compensated for by placing 
the parts enough out of line at the be- 
ginning of the weld so that the warping 
will bring them into line, as shown in 
Fig. 4. 

The usual methods of grinding the 
various types of butt joints in prepara- 
tion for welding are shown in Fig. 5. 

Since only practice and experience 
will make one a proficient welder, be 
prepared to use a large number of rods 
on practice jobs. If coated as described, 
they are very inexpensive. Once mas- 
tered, however, the art of electric weld- 
ing will repay the operator many times 
for the few hours spent in learning the 
correct procedure. 












TRACTOR MODELS 


and Other Unusual Projects Made by Readers 
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BURNING WOOD ALCOHOL as fuel, this miniature steam traction 
engine operates exactly like a large one. It was constructed by 
C. H. Beattie, of Danville, Ill. Boiler, 3 in. in diameter, 12 in. 
long, 10-ga. steel, has 220 rivets, twenty-six stay bolts, ten 3-in. 
copper flues; is tested to 50 Ib. pressure a square inch. Details: 
9/16 by I-in. cylinder; piston valve; reversing link motion; me- 
chanical and hand water-feed pumps, mechanical lubricator, water 
glass, clutch in flywheel. It runs on wood floors so has no lugs 
on rear wheels; otherwise the model lacks nothing but a whistle 






ne er nc RE EOIN TD HIN FFT 










































AFTER PLAYING THE ORGAN 
for thirty years at the Gardner 
Mass., Masonic Lodge, Bryon A. 
Stanley, decided to build one of 
his own. He obtained five old 
reed organs, chose such parts as 
could be used, and constructed 
the case, '/4-h.p. turbine blower, 
pedals, and all the bellows and 
wind chests. The instrument has 
two manuals and pedals. It is 
6 ft. high, 4 ft. across the 
front, and nearly 3 ft. in depth 


SPANISH GALLEONS and other fancy models never 
appealed much to John A. Neumann, so he carves 
tiny wooden replicas of tractors, separators, and 
other machinery on his Wood Lake, Minn., farm, all 
to the scale of | in. equals 10 in. A tractor model 
like that shown in the rectangle takes fifty hours 


HIS FRIENDS TOLD HIM 
an eight-cylinder, two-cycle 
radial gasoline motor was 
impracticable, but Edmund 
Freund, of lowa City, lowa, 
successfully built one after 
two years’ work. He made 
all patterns, many of the 
aluminum castings, and did 
all the machining. Of 1'/4- 
in. bore, 13-in. stroke, the 
supercharged motor delivers 
about 5 h.p. at 1,500 r.p.m. 
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F YOUR cellar is damp or even wet 

after a heavy rain or a long thaw, 
possibly a few simple and inexpensive 
repairs will remedy the _ conditions. 
First, however, check the grading to 
be sure that surface water drains away 
from the house, and make certain that 
the drains are not clogged up. 

The cellar walls and floor should next 
be checked for cracks. If 
any are found, they 
should be widened out DOTTED 
and deepened witha ham- 
mer and chisel. Of course, 
if the cracks are numer- 
ous and large parts of 
the walls or floor are 
loose, the repairs needed 
will probably be beyond 
the ability of the aver- 
age handy man. 

Aside from cracks, the 
place most likely to need 
attention is the point 
where the walls join the 
floor. Water often seeps 
into the cellar by the 
path shown by the dotted 
line in the first diagram. 





LINE SHOWS]>. 2 


PATH. OF 
WATER 
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POCKETS 


Linoleum Backing Keeps 
Soft Rug Lying Flat 


HIN, soft rugs may be reénforced 

so as to lie flat on the floor by back- 
ing them with linoleum. Four triangu- 
lar canvas pockets are sewed to the 
back of the rug about 1 in. away from 
the edges to hold the corners of the 
linoleum, which can easily be removed 
to permit the rug to be cleaned when- 
ever desired.— AXEL E. OGREN. 


How to Soak Off Old Wall Paper 
Without Too Many Drips 


OLD wall paper can be removed quick- 
ly by wetting it well with warm water, 
but don’t try to use an ordinary sponge 
for this purpose. It results in a deluge, 
especially when applied to a papered 
ceiling. Use either the new type cellu- 
lose sponge or a lamb’s-wool duster of 
the kind that is worn like a mitten and 
obtainable at most ten-cent stores. 
They wet a larger area than a common 
sponge and don’t drip.—E. E. BURGESS. 
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Where water often 
leaks in and how it 
may be checked by 


applying concrete 


First Aid for Damp Cellars 


AND OTHER SHIPSHAPE HOME HINTS 


The remedy for this condi- 
tion is to make a waterproof 
cove all around the inside of 
the cellar as shown in the 
second diagram. If neces- 
sary, this cove can be extend- 
ed up the walls for a foot or 
two as a sort of wainscoting. 

All loose particles should 
be removed from the 
surfaces being re- 
paired with a stiff 
wire brush, and any 
traces of oil or grease 
must be fully removed 
with naphtha or gaso- 
line. A waterproofing 
compound should be 
added to the concrete 
mixture to stop water 
seepage and aid in 
bonding the new con- 
crete to the old. There 
are many good water- 
proofing compounds 
on the market, but my 
preference is for emul- 
sified asphalt, (Con- 
tinued on page 127) 









Before it sets, the concrete, which is mixed with a 
waterproofing compound, is troweled to a neat finish 


Long Towel Bar of Enameled Pipe 


OMMERCIAL towel bars are usu- 
ally too small to hang several tow- 
els in line, and it is often impossible to 
get one the correct length for the space 
available in the bathroom. An inexpen- 
sive substitute may be made from com- 
mon 14-in. galvanized pipe, which has 
an outside diameter of about % in. The 
pipe must be sanded perfectly smooth 
and given a number of coats of high- 
grade enamel of the color used in the 
decorative scheme. Each coat is rubbed 
down, the final coat with fine powdered 
pumice or rottenstone. This should give 
a glasslike finish, of sufficient depth 
and hardness to wear for many years. 
The ends that are to retain the rod 
are turned up from two pieces of hard- 
wood such as oak, maple, or birch. They 
are made in two parts for strength. 
The usual wooden commercial fittings 








are not so made and are likely to break 
off on the end grain where the screws 
go into the wall. The shape of the ends 
may be in general like the illustration, 
but of course the base should be turned, 
if necessary, to fit the wood trim on the 
wall to which such towel holders are 
often attached. The ends are enameled 
and polished while still on the lathe 
faceplate.—J. I. SOWERS. 





Neat, durable towel racks of any length 
desired may be made from !/2-in. galvan- 
ized pipe and turned wooden end pieces 
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Flowerpot Trellis Made 
with Coat Hangers 


(1) When a light trellis is required to 

support a vine growing in a flower- 
pot, it may be made from a single 
wooden stake and a number of dis- 
carded wire clothes hangers. After their 
hooks have been clipped off, the hangers 
are attached to the stake with staples 
as shown.—G. E. HENDRICKSON. 


Old Condenser Plates 
Pad Jaws of Vise 


(2) The aluminum plates from dis- 
carded radio condensers make good 
auxiliary ‘‘soft jaws’ for small vises. 
They are merely bent around the jaws 
as shown. When not needed, they can 
be hung up by the holes in the plates. 


Bent Handsaw Is Guide 
for Drawing Curves 


Curves of large radii may be laid 

out on various woodworking and 
furniture projects by using a full-size 
rip or crosscut saw in the manner il- 
lustrated. The saw is bent to the de- 
sired shape and held taut with strong 
cord. The back of the saw is then pressed 
against the work, and the outline is 
marked with a pencil.—C. ELMER BLACK. 


Two Hexagon Nuts Form 
Drill-Grinding Gauge 


(4) In case no regular drill-grinding 

gauge is at hand, a substitute may 
be made in a moment’s time from two 
medium-sized hexagon nuts. For tem- 
porary use these nuts may be held as 
shown in a clamp or vise. The angle 
formed by the sides adjacent to those in 
contact is 120 deg., which is so near the 
strictly correct one of 118 deg. that it 
serves all practical purposes. For a per- 
manent gauge of this 
type, braze or solder the 
nuts together.—W. C. W. 






















JOBS...here area 








CCASIONALLY you hear of a 

shop kink so curious that you 
make a mental note to try it at the 
first opportunity. You’d never think, 
for example, that an onion will aid in 
gluing leather to metal. Arthur Ber- 
chak, one of our readers, didn’t think 
so either, but he had it demonstrated 
to him by an old mechanic who 
learned the trick in Germany when 
building organs. Simply cut an onion 
in half and rub it over the surface of 
the iron or other metal; then glue and 
clamp the leather to it just as if two 
pieces of wood were being fastened. 
Use hot glue for best results, although 
any high-grade cold or liquid glue is 
also satisfactory. Allow twenty-four 
hours for drying. 











Knife Sharpener Burrs 
Sheet-Metal Edges 


(5) Sharp sheet-metal edges can be ef- 
“' fectively burred by means of a 
disk knife sharpener of the type illus- 
trated. The results are not only more 
uniform, but the work can be done in a 
fraction of the time required to file or 
otherwise remove sharp edges.—P. R. 


Cutting a Coil Spring 
into Short Pieces 


(6) When a number of short coilsprings 
have to be cut with a cold chisel 
from a roll of stock spring, the pieces 
can be prevented from flying off the 
bench by opening up a spring cotter and 
inserting it in the end of the spring as 
shown. The small piece may jump when 
cut off, but it will merely turn over the 
length of the cotter key.—F. B. 


Cement from Celluloid 
Toothbrush Handles 


(7) For repairing colored dressing-table 

sets and similar celluloid articles, 
a cement of almost any required color 
may be made by dissolving pieces of 
celluloid toothbrush handle in a suit- 
able solvent. Choose a handle 
of a color to match the article 
and, if necessary, mix pieces 
from two differently colored 
handles to get the right tint. 
Acetone is a satisfactory sol- 
vent, but if you wish the ce- 
ment to dry slowly, use equal 
parts of acetone and amyl 
acetate. It takes some time 
for the celluloid to dissolve, 
so mix the cement a day or 
two before you intend to use 
it. Prepare it in a glass jar 
and stir the mixture occa- 
sionally. It is good practice 
to keep a supply of old 
handles.—K. L. R. 
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Hand Grinder Gives 
Metal Fine Finish 


(8) Metal may be given a so-called 
‘mill finish” of the type shown by 
using a hand grinder or a drill press. 
A wooden plug is first prepared with a 
flat face covered with hard felt, sheet 
rubber, or leather. This tool is mounted 
so it may be held in the chuck. The 
metal to be finished is first oiled, then 
sprinkled with powdered abrasive and 
lightly ground.—_ JOHN S. WILCOX. 


How to Screw Fixtures 
to a Plastered Wall 


(9) When it is desired to fasten shelf 
supports, brackets, or other fix- 
tures of moderate weight to a plas- 
tered wall, and the studding is not in 
the right location, the object can be 
screwed to the laths, if they are of 
wood. The lath, plaster, and the ob- 
ject itself are then clamped tightly 
together as shown, making a reason- 
ably secure support; and the plaster 
will not loosen or crack because no 
hammering is necessary. The same 
holes in the wall can be used when re- 
placing the object after repainting or 
papering. 

Laths can be located by drilling into 
the wall with a very fine drill. If you 
strike in between laths and have to 
drill a second hole, the first hole is so 
small that is it not noticeable and 
usually will be covered by the object 
itself. The hole must be enlarged, of 
course, to suit the size of screw used 
for the fixture.—H. RAMBOwW, 


Ordinary Steel Twist Drill 
Bores Holes in Glass 


(10) Amateur mechanics usually avoid 

glass-drilling jobs or else go to 
considerable trouble to rig up some sort 
of special tubular device for grinding 
the holes. It is much simpler merely to 
use a good quality, standard steel twist 
drill of the required size. The cutting 
edge of the drill is ground sharp as if it 
were to be used for drilling steel, and 
the edge is slightly relieved about 0.005 
in. aS shown to prevent seizing. A small 
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hand drill will do the work nicely. No 
center marks or pilot holes are required, 
but a wash of turpentine should be ap- 
plied with a brush. The drill leaves a 
clean, sharp hole. Stock for mirrors 
and plate-glass panels may be speedily 
drilled in this way.—-O. R. MATTHEWS. 


Old Pocketknife Blades 
Ground into Chisels 


(11) Pocketknives with broken blades 
can be converted into excellent 
little chisels for very delicate repair 
work and model making. All that is 
necessary is to grind the broken blade 
or blades to shape, care being taken 
not to overheat the steel and ruin the 
temper. One of the writer’s old knives 
has a blade ground to a \-in. chisel 
point, and another blade to 3/16 in. The 
regular handle is used for the chisel’s 
grip.—THEODORE R. SWAYZE. 


Extra Handle Improves 
Heavy Floor Brush 


(1 2) Dairymen who have to scrub and 
scour the cement floors of milk 
rooms will find that if a short length of 
pipe with a pipe “T”’ is slipped over the 
scrub-brush handle as shown, it will 
enable them to apply more force and 
weight to the bristles and do faster 
work. Twisting the pipe intc the “T” 
attaches the piece securely to the handle 
where most convenient.—G. E. H. 





OW THEN ... do you know some 
good ways to do those never-end- 
ing odd jobs every handy man has to 
tackle? If so, why don't you send them 
to us? We pay on acceptance for 
every contribution of this type found 





available for publication. 














Hye - -——. 






































CONSTRUCTED IN MINIATURE 


N O CIRCUS wagon attracts more attention than the one that 





houses the hippopotamus. A wagon of this type is therefore a 
good subject for the model maker. 

Plans for a miniature hippopotamus wagon are given in the ac- 
companying drawings. The same plans may be used for making 
polar bear and seal wagons provided the body is shortened 1 in. and 
the bulge in the center omitted. 

The wheels may be cast from lead in wooden molds 
as described in a previous article (“Circus Wagons in 
Miniature,” P.S.M., April '37, p. 90). The water tank 
is cut from 40-gauge aluminum and the piece annealed 
over a flame before being folded. The tank should be 
fastened to the deck before the remainder of the body 


is assembled. — 
An eight-horse team is used to pull the hippo wagon, @. ; 
but six horses are sufficient for seal and polar bear 


wagons.—GEORGE L. COLE. 
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Plans for the hippopotamus wagon. For other animals, omit the bulge and shorten | in. 


Steel Knock-Out Block Is Aid in Shop 











A variety of slots 
and holes are cut 






STEEL knock-out block of the type il- 
lustrated is a timesaver in such work 
as driving out pins, loosening pulleys and 
sleeves, and inserting shafts. It may be 
made from a piece of %-in. flat steel, 
squared so that it can be gripped securely. 

One reason for making the block shown 
was to loosen the headstock sleeve from 
the drill chuck. These two parts had a 

. ; habit of freezing together when I did 
Loosening the drill chuck from the sleeve heavy drilling.—B. K. 
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Circus Tank Wagons _« 


























Two styles of 
eet model cages for 
housing animals 
requiring tanks 
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Designs for carving a hippopotamus, seal, 
and polar bear from a piece of white pine 


Reaching an Awkward Nut 
Inside Tractor Tread 


TO AVOID having to get down under a 
tractor to tighten the inner track ten- 
sion nut, drill a hole near the end of 
one track shoe and insert a wrench 
with a long shank, first moving the 
machine to line up the hole with the 
nut, as shown. This saves much time 
and effort.—-JOSEPH C. COYLE. 
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Inner track nut is tightened through hole 
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se Glue 


Below, simple type of hectograph made by 
coating a smooth board with the mixture, 
which is melted in a pan over hot water 












KENNETH MURRAY 


ROBABLY you think of glue only 
D when a chair comes apart at an 

embarrassing moment or when 
there is a project to be put together in 
the home workshop, but there are a 
number of other ways in which glue 
may be used. 

The glue referred to is the common 
variety sold in flake or granular form 
—really an impure grade of gelatin. A 
water bath for heating it will be re- 
quired. In the simplest form, this con- 
sists of two ten-cent cooking pans. At- 
tach four bolts to the rim of one, as 
shown, to support the other pan. The 
lower pan is partly filled with water 
and heated on a small electric or gas 
stove, and the glue mixture is melted in 
the upper one. 

Glue varies according to the amount 
of water it will absorb, so the 
formula for any mixture is best 





At left, making a hectograph by pouring a 
glue composition into a shallow pan. Above, 
even tough paper will act as a duplicator 
pad, and both sides may be coated to give 
double service. It should be set on glass 


graphs illustrated. Make the original 
with hectograph ink (or typewriter 
ribbon) and rub it into smooth con- 
tact with the surface of the pad. As 
the paper is carefully stripped off, 
most of the ink will be transferred 
to the glue, and copies are then made 
by pressing sheets of paper in con- 
tact with the pad. As many as fifty 
good copies may be pulled. 

The glue compound for adhesive 
tape and similar purposes is made much 
the same, except that you may add 
some sugar or molasses, and possibly 
more water, to increase the tackiness. 
This must be determined by experi- 
ment because of the variation in the 
qualities of different glues. The cool 
mixture should be sufficiently adhesive 
to stick to any surface and yet have 
enough body so that it can be removed 
without leaving a mark. 

A different type of compound is re- 
quired for making printing rollers, as 
toughness rather than adhesiveness is 
desired. Simply melt the dry glue with 
sufficient molasses to form a compo- 
sition of the necessary consistency. 








































Substitute a glue-coated dowel for 
the wheels of a toy airplane and it 
will slowly travel down the window. 
Other lightweight toys may be used 





determined by experiment un- 
less you know what the manu- 
facturer recommends. To make 
the basic mixture, place a suf- 
ficient quantity of dry glue in 
the pan and add as much gly- 
cerin and water solution as it 
will absorb. Equal parts of gly- 
cerin and water are satisfactory, 
or the proportions may be 
altered according to the purpose 
of the mixture. It will melt and 
form a thick, tacky liquid when 
the water in the other pan is 
heated. On cooling it will “set,” 
but will not become dry and hard. 

The basic mixture, or one with 
less water, is suitable for either 
of the three styles of hecto- 



























Tape, if treated on both sides, will prevent ink- 
stands, clocks, and other articles from moving on 
a smooth surface. At right, glue-painted letters 
may easily be removed and used a number of times 
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FREDERICK D. RYDER, JR. 


ECAUSE color movie film is rela- 
tively expensive, it is of great 
importance that you get the best 
possible results out of every foot 
of it, both in filming your subjects and 
in titling and editing the finished rolls. 
Today it is universally agreed that 
the most accurate way to estimate the 
correct exposure is to measure the light 
strength with an exposure meter of the 
photo-electric type. As the cost of such 
a meter roughly equals the price of only 
three 100-ft. rolls of color film in the 16- 
mm. size, and you can easily spoil a 
good part of that much film on a single 
trip through inaccurate exposure, it is 
obvious that the purchase of a meter 
will soon pay for itself. 
Fiven when you use a meter, you must 
get firmly fixed in your head the vital 
difference between all black-and-white 


photography and color photography. In 
the first you are recording differences in 
light intensity because the picture is 
produced by these contrasts in lights 
and shadows. In color photography, on 
the other hand, your object is to photo- 
graph the color of the light as well as 
its intensity. 

The ordinary method of 
using a photo-electric ex- 
posure meter for black- 
and-white work does not 
therefore work out so well 
when applied to _ color 
movie making. If there are 
too many bright objects in 
the picture, the reading 
will be too high; if but 
few, the reading will be 
too low. Instead of read- 
ing from the whole scene, 
hold a piece of matt-sur- 
face medium gray card in 
(Continued on page 124) 





Titles made on positive stock can be 
tinted by placing in a dye solution. 
Wedge end under cork, then roll bottle 
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Color film should 
be wound tightly 
and kept that way 
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LENS — The new, fast, precise 
Kodak AnastigmatSpecial/.4.5. 


SHUTTER — Compur- Rapid, 9 
speeds to 1/400 second. 


For other lens and shutter combinations 
for Kodak Specials, see listings at right 
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KODAK SPECIAL SIX-20—a long step 
forward in compactness, complete- 
ness of equipment, ease of 
handling, picture-taking ability 


HE new Kodak Special anticipates tomor- 

row in every feature that makes for superla- 
tively fine pictures taken with minimum effort. 

Your lens may be the new, fast, precise Kodak 

Anastigmat Special 7.4.5; shutter, a Compur- 
Rapid. Advanced refinements include new fold- 
ing eye-level finder, new body shutter release, 
new one-finger bed release for quick closing. 
Case and back of special-quality aluminum; cov- 
ering, pin-seal grain leather. 
KODAK SPECIAL S$IX-20, for pictures 2'4x3'4 inches: 
with Kodak Anastigmat Special 7.4.5 lens, 1/400 
Compur-Rapid shutter, $45; with Kodak Anastigmat 
Special 7.4.5 lens, 1/200 Kodamatic shutter, $37.50; 
with Kodak Anastigmat /.4.5 lens, 1/200 Kodamatic 
shutter, $33. 
KODAK SPECIAL SIX-16, for pictures 2'2x4'4 inches: 
with Kodak Anastigmat Special 7.4.5 lens, 1/400 
Compur-Rapid shutter, $48.50; with Kodak Anastigmat 
Special f.4.5 lens, 1/200 Kodamatic shutter, $41; with 
Kodak Anastigmat 7.4.5 lens, 1/200 Kodamatic shutter, 
$36.50. See them at your dealer’s ... Eastman Kodak 
Company, Rochester, N. Y. 











(A) Ingenious new body shut- 
ter release. You hold the cam- 
era firmly in both hands, sight 
through the optical direct-view 
eye-level finder, and release the 
shutter with a light touch of the 
finger. Camera movement is 
minimized; you get the picture 
from eye level at the instant it’s 
“right.” Regular exposure trig- 
ger is retained. 

ONLY EASTMAN MAKES THE KODAK 





New KODAK 
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(B) Optical direct-view eye-level finder; opens (E) The convenient one-finger bed re- 


with a quick flip of the finger; folds flat to camera 
body when not in use. 


(C) Press this button, and the camera pops open. 
Pull down the bed, and the lens snaps out into 
correct picture-taking position. 

(D) Knurled knob speeds up 
film winding, saves seconds 
that are precious when you're 
shooting a series of pictures 
in rapid-fire succession. 










lease, another new camera feature, which 
allows the camera to be closed in one 
quick and easy operation, 












SPECIAL SIX-20 


Please mention PopuLar ScieENCE MONTHLY when answering advertisements in this magazine. 





Tricks To Help Motorists 


Inner Tube Helps Find Leak in Radiator 


RADIATOR leaks can be located easily by fastening a 
piece of an old inner tube, including the valve, to the 
openings of the radiator with hose clamps, as shown at 
the right. Cover the filler opening with a square rubber 
patch, and plug the overflow pipe with a small cork. 
When air is applied to the tube, and the radiator is im- 
mersed in water, bubbles will show the location of the 
leak so it can be repaired.—-J. P. 


Chain Carrier 
Made From Tire 


A CONVENIENT carrier 
for tire chains can be 
made from a discarded 
balloon tire. Cut a sec- 
tion about eighteen inch- 
es long, and make hand 
holds under the beads on 
each side. The curved 
shape of the carrier pre- 
vents the chains from 
falling out Mm. A. 


With all openings sealed and air pumped in through the tire valve, the 
radiator is placed under water. Bubbles will betray the position of leaks 





Rubber Washers Protect Hydrometer 


AFTER I broke a battery 
hydrometer and spilled acid 
over the floor of my car, I 
decided to find a way of pro- 
tecting the glass tube. In- 
expensive rubber washers 
of the kind used as gaskets 
on garden hose proved to 
be the answer. Three or 


“CA IVER . . 
what four of them placed on the 








Handy Rack Holds Wheel Nuts 
When Changing Auto Tire 


MY CAR, like many other late models, has no wide 
running boards on which to put the wheel nuts 
when changing a tire, so I use the little rack shown. 
It is made from a tin-can cover bolted to a battery 
clip whose jaws are lined with rubber, and fastens 
to the edge of the fender.——F.. T. G. 


hydrometer barrel do the 
trick, and they do not in- 
terfere with the use of the 
instrument in any way. Dip- 
ping the washers in water 
makes them slip on easily. 
If the hose washers are not 
available, wind narrow strips 
of inner-tube rubber around 
the hydrometer, cementing 


them in place.—A. H. W. 2 


Shoe Scraper Keeps Mud Out of Car 


AUTOMOBILE owners who 
drive in muddy districts will 
appreciate this simple shoe 
scraper. It consists of sheet 
steel, one-eighth inch or more 
in thickness, cut in the shape 
of a “U,” and bent as shown. 
Two holes drilled in the bent- 
over ends permit it to be at- 
tached to the running board 
of the car with nuts and bolts. 
Lock washers should be fitted 
to keep it from loosening. 
The scraper is inconspicuous, 
and does not interfere with 
the car’s operation. It aids in 
keeping the inside of the car 
clean.—E. F. 
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Accidental breakage of a hydrometer is 
prevented by a few rubber hose washers 


Dotted lines show how 


Suggested dimensions for the foot scraper. 
It keeps mud from being tracked into a car 


the mirror permits the 
driver to see the curb. 
The mirror is held by 


two homemade brackets 





Mirror Aids in Parking at Curb 


AN EXTRA mirror, placed as shown, will enable 
you to park close to the curb without danger of 
scraping the fenders or running board. It is 
mounted inside the car above the front window by 
means of two light metal brackets. The exact po- 
sition and angle of the mirror will depend upon the 
width of the car and the stature of the driver. It 
should be placed so the running board and curb both 
are visible from the driver’s seat, thus enabling. the 
driver to gauge the distance from the curb._-W. H. 
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CHAMPIONS IN MIDGET RACING 


PEAKING of tool work, the cost of 

machining square holes is enough to 

give anyone a headache. In many cases the 

most economical way is to cut open slots 

in two pieces and then resort to welding. 
. -—' 

Large, serviceable plug gauges can be 
made from seamless steel tubing with alu- 
minum cores. The material need not be 
hardened for on-and-off use. Grind the 
tools cylindrically 0.002 in. undersize; then 
chromium plate to size. 

one 

When the bores of milling machines or 
drill presses are none too good, relieve the 
shanks of drills and reamers in the center 
to avoid all chance of play. 

It may cost a few cents more to make 
counterbores with interchangeable pilots, 
but the tools will last four times longer. 
It also enables the end teeth to be sharp- 
ened much more easily. 





I know of a shop where an expensive 
overhead drum used for a traversing belt 
was replaced, when the machine itself could 
have been motorized at half the cost. 





A section of discarded power hack-saz 


blade, fitted to a slotted holder, forms a | YOU CAN 
good cut-off tool for lathe work. 


If you make it a habit to chamfer the | 
edge of a bore before starting a reamer, | 


you will be well repaid for that extra min- 


ute by the accuracy of the result. | “i, 
For cutting threads, especially of the CHAMI IONS " “\ 
. , % a ys 





Acme type, it is a good idea to have two 
identical tools. If one becomes dull or 
breaks and is fitted to a stop, it can quickly » 
be replaced by the other without interfer- 
ing with the set-up. 








Today’s precision requirements in re- 
spect to bores would seem to demand some Th : ; — 
changes in the taper of mandrels. It makes e snap and speed of a fast time the most efficient and eco- 





sense to have half the length ground ‘ ° ; 
saat, aad thé back. ond tapeeed trem get-away, demanded by modern nomical engine you can drive. And 
0.0003 to 0.0005 per inch, depending on the . ° . 
cdan'el UE tah, motorists, depends to an extraor- since spark plugs are of such vital 
. . . dina d ' + . . 
en eg ere ee one ry degree on spark plugs. The importance in engine performance, 
formed with an end mill or cutter ground | masters of fast get-away, the mid- it will pay you to insist on those 
accordingly, but for low cost a grinding 
wheel with a convex radius has all other | get car race drivers of the country, which make every engine a better 
procedures thoroughly beaten. 
a almost to a man use Champion performing engine—Champions. 
To lap bronze bearings in position, grind : 
a cast-iron lap 0.001 in. over the spindle | Spark Plugs exclusively. Fourteen consecutive years of su- 


diameter and flow fine lapping compound 
mixed with water through the oil holes. 
Oscillate the lap gradually until it is mak- 
ing complete turns, and take up the bear- 
ings as required. 


, ' tabli 
Romanian, tee, that « Male o- premacy in racing have established 


' ‘ Champion's position in this respect. 
sponsive engine, one that develops 
The cheapest way to make collars for 
gang arbors is to use seamless steel tubing. desirable bec so s 
7 é é‘ ; . ause if! tt 
It is available either in tool or machinery fs at the same because you can depend on them. 
steel form. 


full power and speed, is doubly Demand Champion Spark Plugs— 






| CHECK AND CLEAN SPARK PLUGS WHEN YOU CHANGE OIL 









_— ; 
OCTOBER, 1937 Please mention PopuLAR SCIENCE MONTHLY when answering advertisements in this magazine. 117 











Pouring Pyroil Into Gas Tanks 
of Tri-Motored Plane, United Air 
Transport, Ltd., Edmonton, Alberta. 


Newest of airlines to use Pyroil is 
United Air Transport, Ltd., inaugurat- 
ing, July 5, 1937, the first Air Mail- 
Passenger service from Edmonton, 


Alberta to the Yukon. 


like Pyroil for your 
ear, safeguards! Gives greater staying 
power to regular lubricants. Protects 
valves, bearings, pistons—every moving 
part—against undue damage and wear, 
especially under conditions of severe 
operation. 


Aviation Pyroil, 





Pyroil increases power, too. Increases 
mileage. Offsets repairs. Saves its cost 
many times over. Sold everywhere. 
Manufactured and Guaranteed by Pyroil 
Company, W. V. Kidder, Founder, 462 


LaFollette Ave., LaCrosse, Wisconsin, 
U.S.A, 

Pyroil covers every frictional 

surface of your car with an “‘ex- 

- tra oiliness’’ film different 

a from and greater than the reg- 





ular lubricants you buy. When 
YW regular lubricants thin out or 
break down, Pyroil still stands 
guard against damage to vital 
parts! Likewise, when your 
engine overheats, when sludges, 
gums and carbons accumulate. 
P yroiloffsets corrosivedamage, 
too,(metal wear). Corrosion can- 
not attack your car when you 
use Pyroil! 


FREE BOOKLET: Write for your free 
copy of Pyroil’s exciting new Booklet, 
“My Greatest Thrill on the Speedway.” 
Exelusive stories by world famous auto 
racing pilots. Mail Coupon! 
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Home workshop broadcasts will be made from this studio at the University 


of Kentucky. 


Left to right, David M. Young, secretary of the Lexington 


Homecrafters, L. S$. O'Bannon, president, and E. G, Sulzer, studio director 
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Lexington Homecratters 
to Broadcast 


HOMEWORKSHOP GUILD CLUBS START SEASON’S ACTIVITIES 


IX radio talks of interest to home 
S workshop fans will be given this fall 

by members of the Lerington (Ky.) 
Homecrafters over Station WHAS, Louis- 
ville, through the remote-control studios 
of the University of Kentucky at Lexing- 
ton. 

The schedule is as follows: Sept. 17, 
“Equipping the Small Workshop” by 
E. B. Morgan; Sept. 24, “Restoration and 
Reproduction of Antique Furniture” by 
Dr. Harry G. Herring; Oct. 1, “Toy Proj- 
ects for the Home Workshop” by Judge 
O. C. Boone; Oct. 8, “The Homecrafts- 
man Builds a Summer Camp” by J. C. 
Warren; Oct. 15, “Profit from Home 
Workshop Activities” by Prof. Lester 
S. O'Bannon; Oct. 22, “Odd Jobs of Home 
Maintenance and Repair for the Home- 
craftsman” by David M. Young. 

All talks will be given from 1:30 to 
1:45 p.m. (CST), the regular period for 
educational talks on the University’s 
daily program through that station. 






This window exhibition of the Edison Homeworkshop Club, Chicago, gathered large crowds 


The establishment of junior auxiliaries 
to the National Homeworkshop Guild 
was discussed by industrial arts students 
and teachers at the annual “open house” 


of The Stout Institute, Menomonie, 
Wise. Clyde A. Bowman, dean of the 
School of Industrial Education and a 


member of the advisory council of the 
Guild, presided and LeVern T. Ryder, 
former president of the Guild, answered 
questions. 

Mr. Ryder also gave talks on “Arch- 
ery, Past and Present,” “Hobby Germs 
in Industrial Arts,” and “Hobbies for 
Girls.” More than 3,500 visitors attend- 
ed the sessions. 

New officers of the Sunset Social and 
Hobby Club of Brooklyn, N.Y., are 
Charles Ward, president; Bennie Amo- 
deo, secretary; William Mordhurst, treas- 
urer. Meccings were held throughout 
the summer, but activities were cur- 
tailed ‘ Two members of the Red- 
lands (Calif.) _Homeworkshop Club 
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built an ingenious model of an ocean 
liner for a local Sunday School to indi- 
cate the progress of each class ... Mov- 
ing pictures borrowed from the Museum 
of Natural History in New York were 
shown at a recent meeting of the Fort 
Stanwix Hobby Club of Rome, N.Y. A 
club library has been established. Ac- 
tivities will be resumed in the fall with 
a banquet. 

P. F. Hirsch, secretary of the New- 
castle (Calif.) HHomeworkshop Club, 
won fourth place in the grand prize di- 
vision of the ’49 Celebration and Twen- 
tieth District State Agricultural Fair at 
Auburn. His float consisted of a replica 
of the first Central Pacific R. R. loco- 
motive. The engine and tender were 
about 16 ft. long and were mounted on a 
truck. In the flower show section, Mr. 
Hirsch won third prize for roses con- 
tained in a black vase with book ends of 
horses mounted on a mahogany base, 





A 36-in, loom with eight harnesses built 
by R. E, Jess, of the Corn Huskers Home- 


workshop Guild, Springfield, Ill. Jess 
made everything but the heddles and reed 


and fifth prize for a model coach dec- 
orated with flowers. The club recently 
had an exhibition in an Auburn depart- 
ment store and then moved it to the 
Newcastle Post Office for an additional 
two-weeks display. 

Concluding a year crammed with all 
types of activities, the Denver (Colo.) 
Homeworkshop Club held an exhibition 
in the Y.M.C.A. and on the final night 
celebrated with a banquet at which 
twelve members of the Cheyenne 
(Wyo.) Homeworkshop Club were 
guests. Capt. George Dyon presented D. 
R. Kinports, president of the visiting 
club, with a beautiful model of the his- 
toric square-rigger Bounty. Place cards 
consisted of small silhouettes cut from 
aluminum and mounted on wooden bases. 
At a recent meeting metal spinning and 
hammered work were demonstrated; 
then the members worked on projects 
under expert supervision. 
card notices and advertisements in news- 
papers help to bring the members out. 

The visit of the Homecraft and Model- 
makers’ Guild of Richmond, Va., to the 
Capital Homecraft Club, Washington, 
D.C., was so successful that a second 
meeting, at which the Richmond club 
will play host, is scheduled for the near 
future. 

“How to get better publicity” is the 
topic for clubs to discuss at September 
meetings. A special bulletin containing 
many helpful suggestions has been sent 
to club secretaries. 
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Please mention Poputar Science MontTHLY when answering advertisements in 















BELIEVE ME, THERE'S 
PLENTY TO SEE IN 
THE BLACK HILLS OF 
SOUTH DAKOTA! 














WHAT ARE THOSE QUEER-LOOKING, 


~ Se QUEER HOLD IT, DAD - WOOFY, STOP 
POINTED ROCKS, 


YOUR BARKING! 























HURRY, CHUBBINS, 
WE DON'T WANT 
TO MISS THAT 
DAYS OF ‘76 

CELEBRATION UP 

AT DEADWOOD! 


THEY RE DUE TO EROSION By Mp 
GLACIERS THAT ExisTeD 

IN THESE BLACK HILLS 
AGES AGO 




























THIS ‘DAYS OF ‘76’ CELEBRATION IS HELD HERE 
EVERY YEAR. THERE'S HOW HIGHWAYMEN USED 
TO HOLD UP THE WESTERN STAGE COACHES IN 
YOUR GRANDFATHER'S TIME 
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THANK GOODNESS 
ITS ONLY FUN 
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NOW THIS IS WHAT | CALLA 
REALLY MILD TOBACCO! IT 
DOES BEAT ALL, THE COOL SMOOTH 
WAY PA.SMOKES, YET IT'S GOT 
SO MUCH BODY AND GOOD TASTE! 


'M GLAD WE STOPPED BACK 
AT THIS MT. RUSHMORE 
MEMORIAL. I'M TOLD THAT ‘ 
WASHINGTON'S AND JEFFERSONS 
FACES ARE 60 FEET HIGH AND 
CARVED FROM SOLID ROCK. LETS 
GO UP WITH THE GUIDE 
. “sy 
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MIND IF | TRY YOUR 
TOBACCO, SIR? SO 
MANY VISITORS SMOKE 
PRINCE ALBERT, 
I'M CURIOUS TO 
KNOW WHAT 
IT'S LIKE 
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“4 THE PRINCE ALBERT 
NO-BITE PROCESS TAKES 
OUT HARSHNESS AND THE 
CRIMP CUT ASSURES A 

SMOOTH, COOL- BURNING 
SMOKE, PA. IS INA CLASS 
BY ITSELF : 


’ - = 
rs l 
Copyright, 1937, R. J. Reynolds Tobacco Co. 


STAGES IN PIPE-SMOKERS’ LIVES 
WHEN P. A. HITS THE SPOT! 


Roll-your-owners, too, enjoy P. A. 
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1 CRIMP CUT! 








NEW 


| 


PIPE JOY GUARANTEED! 


Smoke 20 fragrant pipefuls of Prince Albert. If you don’t 
find it the mellowest, tastiest pipe tobacco you ever smoked, 
return the pocket tin with the rest of the tobacco in it to us 
at any time within a month from this date, and we will 
refund full purchase price, plus postage. 


(Signed) R. J. Reynolds Tobacco Co., Winston-Salem, N.C, 


PRINGE ALBERT 


pipefuls of fra- 
grant tobacco 
in every 2-oz. 
tin of Prince 


RED TIN 
CRIMP CUT D!, 
LONG BURNING PIPE ANE (J 
CIGARETTE TOBACCO 


THE NATIONAL 
JOY SMOKE 
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right! 


AND KEEP THEM 
RIGHT WITH 


PROPER LIGHT 


Be sure of better light 

by using Westinghouse 

Mazda Lamps. They 
stay bright. 


la Lemfod 


Westinghouse 
aca 
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Novel Sundial Rivals Clock 


(Continued from page 91) 


of the shadow-caster should be just 7 in. 
directly in front of the intersection of 
the axes of the analemma. The details 
of the shadow-caster assembly may, of 
course, be varied to suit the individual. 
The writer used a length of *%-in. iron 
rod and a piece of “4-in. strap iron. 

To engrave the clock face, find the 
center of the aluminum cake pan by 
trial. The size of the pan makes no dif- 
ference. Using this point as a center, 
lightly scratch a circle of %-in. smaller 
diameter than the pan. Divide this cir- 
cle with dividers into twenty-four equal 
parts. Each one of these units will rep- 
resent one hour of time. Divide each unit 
into halves, quarters, and twelfths, which 
will give you five-minute intervals. 

Using a well-sharpened, soft pencil, 
draw radial lines from the hour divi- 
sions. Select sharp chisels of three dif- 
ferent widths, and mark the quarter 
hours as indicated. Use a center punch, if 
desired, to indicate the five-minute di- 
visions. As you can read the sundial only 
from about 4:00 a. m. until 8:00 p. m., 
the clock face need be graduated only 
between these limits. 

One of the interesting things about 
this sundial is that if you know the cor- 
rect time and date, the sundial will in- 
dicate the true north direction. This 
feature is used to advantage in setting 
up the sundial, which must be placed so 
that the axis of the shadow-caster as- 
sembly points to the celestial north 
(North Star). Look on any map and de- 
termine your latitude (the number of de- 
grees north of the equator). Cut a card- 
board template to this angle, as illus- 
trated, and adjust the turnbuckle until 
the carpenter’s level is horizontal. 

Put the shadow-caster assembly in 
place and orient the horizontal base un- 
til the axis of the hinge points about 
east and west. This need be only ap- 
proximate, as the sundial will orient it- 
self by trial. Now bring the shadow of 
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24th OF CLOCK-CIRCLE 


PART A 


CLOCK-FACE 
LOCKING SLEEVE 


THREAD TO FIT 
FLOOR PLATE [—j$'—4 
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+ PAN. DIAMETER ————_+| 
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|, 9"__-HOLE IN PAN TO 
je RECEIVE LOCKING 


SLEEVE 





: — —! 
Chisels of different widths are used to 
mark the quarter hours on the cake pan 


the point to the proper place on the ana- 
lemma (the date) and adjust the clock 
face until the reading corresponds to the 
correct time, obtained from your watch. 
Lock the clock face in this position. At 
two- or three-hour intervals, compare 
the sundial reading with the correct 
standard time and make any final ad- 
justments that are necessary to keep the 
shadow of the point at the proper place 
on the curve and the time-indicating 
pointer at the proper time on the clock 
face. 


Making Street Lamps for Railway Layout 






BUILD UP 
WITH 
SOLDER 


REFLECTOR - 


PATTERN (_~> 


SOLDER SEAM— 
REFLECTOR 






KNURLED NUT 


HEXAGON NUT 


RUBBER 
SLEEVE ™\ 
FIBER 
WASHER~ 


HOLE 
COUNTERBORED 


“GROOVE 
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STREET lamp for model-railway 

layouts may be made as shown from 
an 1l-in. piece of 4-in. outside diameter 
copper oil pipe and a lead base cast in 
any convenient mold, such as the outside 
race from a roller bearing. 

The reflector is cut from a tin can. 
The wire, socket, and bulb are from a 
string of Christmas-tree lights. Break 
the composition from the socket, remove 
and discard the wire attached to the shell, 
run the other wire through the pipe, 
and solder the shell to the pipe, and the 
reflector to the shell. The base terminals 
are arranged as shown, one being in- 
sulated from the lead. 

On my layout all lights are wired in 
parallel and fed with current from a 6 
to 12-volt transformer. Individual 
switches are used to cut out the lamps 
not wanted.—H. E. DeNz.er, Jr. 


Red Lead and Cloth Stop 
Leaks in Water Pipe 

For temporarily repairing a leaking 
pipe, I coat the pipe thickly with red 
lead, wrap on a layer of cloth soaked in 
the lead, and apply more lead and an- 
other layer of cloth. Several layers of 
lead and cloth, once the lead hardens, 
will prove satisfactory in all but the 
most stubborn cases.—Mavurice Gore. 
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Tent Stove for Camping 


(Continued from page 93) 

of the other end at right angles to form 
the handle. On the side of the doors op- 
posite the hinges, drill a hole 1% in. 
from the edge and rivet these handle 
strips in place. Be sure to make a turn- 
ing fit. 

The doors should lap over the open- 
ings % in. at top and bottom, % in. at 
hinge edge, and % in. at handle edge. 
Rivet the doors in place and mark the 
position of the handles on the stove. 
The catch for the fastener is made by 
folding a 1% by 1%-in. piece of scrap 
iron into a %-in. strip and bending as 
indicated. Rivet the catch to the stove. 

Cut and bend the toppiece so that the 
laps come on the outside of the stove. 
This is necessary for strength and good 


draft. Rivet the top. 
The cover for the draft opening is 
simply a piece of sheet iron slightly 





Hammering over tabs of stovepipe nipple 


larger than the opening. When in use, 
it is held in place with a small stone or 
a handful of sand. 

The grate may be purchased ready- 
made of stiff nickel-plated wire, or one 
can be made as shown. 

Decide where to place the stove in 
the tent, then cut a hole in the canvas 
3 in. smaller than the square of flashing 
metal to be inserted. Turn a 4-in. hem 
on the two sides and across the top of 
this opening. Continue the bottom cut 
a distance of 1% in. on each side of the 
opening to allow the full width of the 
metal to come out. Turn a \-in. hem 
on this edge. Stitch a strip of canvas 
1% in. wide around the opening at the 
sides and top on the inside of the tent. 
This strip is to form a sort of pocket 
to receive the flashing, so it must be 
sewed. about 14 or 1% in. from the 
edges of the opening. 

Cut the pipe hole in the center of the 
flashing sheet and, after inserting the 
sheet in the tent, rivet it through the 
tent proper, the metal, and the inner 
strip. 

This stove works on the principle of a 
charcoal burner; that is, it has a very 
small supply of air and turns the wood 
to charcoal before burning it. Start 
the fire in a small way by taking a few 
chips and light sticks and reducing them 
to coals; then add larger sticks on top. 
When a good bed of live coals has been 
made, large billets can be put on and 
the fire shut up. The fire will burn slow- 
ly all night, giving off heat, and in the 
morning all you have to do is open it up 
and it is ready to fry your flapjacks and 
bacon. 

If your tent has a sewed-in canvas 
floor, it will be necessary to build a bed 
for the stove with stones and sand. 





OCTOBER, 1937 





= 











Please mention Poputar SciENCE MONTHLY when answering advertisements in this magazine. 
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Superfex Heat Director No. 1035 


THE STOVE 


Co HOOSE 
THAT DOES THESE $ THINGS 


plus directed heat, thrown outw ard 


Cireculates warm air like a 
furnace. and downward at any desired angle 
; by means of patented adjustable 
2. Radiates heat you can feel, 
7 ’ shutters on three sides of the stove. 

like a fireplace. 
This is the only stove that combines 


Directs heat downward to all three kinds of heating with the 


warm the floor. convenience of oil as a fuel. No 
more ashes! No more cold morn- 
ings, for SUPERFEX heat holds 
overnight. See SUPERFEX at your 


dealer’s. Several sizes in modern 


4. 


Ends ashes and drudgery by 
burning oil. 


There’s no need to limit your com- 
fort either to circulating or radi- design and beautiful porcelain 
ating heat. Enjoy both with a 
SUPERFEX HEAT-DIRECTOR — 
Toe Mark dy Quality 


/)SUPERFE. 


PERFECTION STOVE COMPANY 
7876-A Platt Avenue, Cleveland, O. 


Please send me the booklet about SUPERFEX HEAT-DIRECTORS and RADIATING Heaters. 


enamel finish. Ask about easy buy- 


ing plans. Send for our free booklet. 


OL BURNING 
HEATERS 





Name 
St.or R.F D 
Post Office 
County 

















State 
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RESETS 
BATHROOM 
FIXTURES 











WOOD IN CANS 
HANDLES LIKE PUTTY 
.«- Dries ta Real Weed 


As it comes from the can or tube, 


Plastic 
W ood is softand can readily be moulded 
with the hands, just like putty. When 
hard it has all the strength and properties 
except grain. 


PLASTIC WOOD 
makes 1001 Repairs 


of actual wood, 


It's needed in every shop, in every home, 
for resetting loose bi ithroom fixtures, 
repairing broken fur niture, damaged 
wood, tool handles, correcting mis- 
takes, modeling, etc. Plastic Wood 
will take and hold nails and screws 

firmly without splitting, can be planed, 
aed, turned in a lathe, worked with 
any wood-working tools, and can be 
sanded to a hair edge. Adheres to wood 


metal, glass or plasce: 


Get it at Hardware, 
Paint and 10¢ Stores 


PLASTIC 































It Joins and Repairs 


kly.perma- 


nently joinsand 
repairs chit 

gla wood, 
celluloid, etc.— 
lransparent, 
yet sets like 


granite! 














for Making 


Models and Other Craftwork 


HEN building a ship model, you 
| will find our full-size blueprints 
of invaluable help. Every experi- 


enced model maker Knows that the task 
is greatly simplified if the work can be 


compared directly with the plans to 
make certain all parts have been cut 
correctly. Plans are available for about 


fifty different ship models, including out 








new whaleboat model. 

We also have blueprints for furniture, 
radio sets, canoes, boats, toys, and nove!l- 
ties. A partial list of projects is given 
below, but it is advisable to send a 
stamped, self-addressed envelope for 
the complete list 
lr wirim MODELS 

ee Aircraft Carrier Saratoga (18 
aes in.) and a Flush-Deck Destroy- 
\ er (6'4 in.), 226-227-R 75 
Bluenose, the famous fishing schooner, 17',4- 
in. hull, 110-111-112-R 1.00 
Barnegat Lighthouse, 298A 25 
3rig Malek Adhel (20-in. hull; frame-and- 
plank construction), 304-305-306-R 1.25 
Clipper Ship Great Republic (31%-in 
hull), 272-273-274-R ‘ann 4.25 
Clipper Ship Sea Witch (9'%%-in. hull), 219 .25 
Coast Guard Patrol Boat (205¢-in.), 286- 
287-R Genuiens wie eis 75 
Cody Coach (body 13 in long), 144-145- 
146-R ; . ekendieane 1.00 
Constitution (“Old Ironsides’’), 21-in. hull, 
57-58-59-R . ; wed “a 1.00 
Covered Wagon (23'% in.), 118-119-120-R 1.00 
Cruiser U.S.S. Indianapolis (12-in.), 216 25 
Farragut’s Flagship Hartford (33',-in. 
hull), 221-222-R . . 1.50 
Felucca or Barbary Pirate Galley "(20 in.), 
44-45-R 75 
Freighter, Ocean (14-in «ae 25 
H. M. S. Bounty (8',4-in hall), 254 .25 
Liner President Lincoln (143% in.), 325 25 
Mayflower (24 in.), 83-84-85-R — 1.00 
New Bedford Whaleboat (14-in.), 326 25 
Normandie (205%-in. hull), 264-265 .50 
Privateer Swallow, Baltimore clipper, 
(13-in. hull 228-229-230-R 1.00 
Racing Yacht Seascout (42-in.), 106-107-R_ .75 
Roman Galley (19-in.), 138-139-R By 
Ship Model Weather Vane, 66... .25 
Sovereign of the Seas, clipper ship (20',- 
in. hull), 51-52-53-R 1.00 
Spanish Treasure Galleon (24 in.), 46-47 50 
Stagecoach with Horses, 144-145-146-R 1.00 
Trading Schooner (17'%-in. hull), 252-253 .50 
U. S. Battleship Texas (3-ft. hull), 197-198- 
199-200 ‘ 1.00 
U.S. Destroyer Preston (31'% in.), 125-126- 
127-R ; sia os 1.00 
Viking Ship (20'4-in.), 61-62-R fee ~~ ae 
Whaling Ship Wanderer (20'%-in. hull), 

15 t-152-153-154 ...... scainniale . 1.00 
Yacht Rainbow (7'4-in. hull), 233... 25 
(Construction kits are available for) 

(some of these models. See paxe ) 
FURNITURE 
Cedar Chest, 17..... 25 
Child’s Costumer, 179A. 25 
Colonial Writing Desk, 21........ 25 
Early American Round-Top Stand, 191A .50 
End Table, American Empire, 241A 25 
Fireside Bench, Colonial, 187A-188A .50 
Floor Lamp (tripod base), 243A , 25 
Four-Leaf Card Table, 239A.. ’ 25 
Gate-Leg Table with Round Top, 24 25 
Hanging Wall Cabinet, 280A........... 25 


Magazine Rack and Wooden Wastebasket, 
296A 25 


Maple Tavern Table, top ‘30 by 68 in., 318A .50 
Modernistic Lamps (three designs), 93 25 
Queen Anne Dressing Table, Stool, and 
le ANE. acduniesccusbbeainadanastinns 75 
Reading Tables, Two, 68.... laa ; 25 
Sewing Table, 1 acai ae ; 25 
Silverware Chest on Stand, 256A 25 
Six-Footed Coffee Table with Top 14 by 
re fF | UD ee 25 























Smoking Stand, Modern, 238A 25 
Telephone Table and Stool, 18... .25 
Tilt-Top Table (turning), 140............... 25 
Treasure Chests (metal bindings), 78... © 25 
EIOINORTER BOGOE, FOB oocicrersrccccccisccscnscccessescoes 25 
on | BOATS 
oS | Canoe, 16-ft. Canvas-Covered 
— —“| Kayak, with sail, etc., 192- 
= 2 | rae ae 1.00 
Camper's Utility Boat (11 ft. 2 in. long, 
canvas-covered, for outboard motor 

2 ee .50 
Canvas-Covered Duck Boat (13 ft. 6 in. 

long), 27 ia ebinearavaida casero Las 50 
Folding Duck Boat ‘(3 ft long), 170-R. .50 
High-Speed Boat for Small Outboard Mo- 

tors (7 ft. 11 in. long), 257-R.. * .50 

)-ft. Motorboat - Rowboat (has decked 
hull; for use with outboard or inboard 
drives and oars), 149-R......... sce gue 

Outboard Racer for Class “A” and ““B 

Motors, (10 ft. 4 in. long), 211-212-R_ .75 
Racing Runabout (13 ft. long, for outboard 

motor), 261-262-R hispiceahiaaeets 75 
Racing Sailboat Blackcat (13 ft. 4 in. long, 

5 ft. beam, weighs 250 lb., Marconi 

rigged), 321-322-323-R.......:00 .. 1.00 
Sailboat (12 ft. long; weighs 200 lb.; has 

fast skimming-dish hull), 314-R.. « ome 
Sport Runabout (9 ft. in. long, 43-in. 

beam, for small outboard motors), 

i, RRR RTE Ee 75 
Utility Rowboat, 13-ft., (can also be sailed 

or driven by outboard motor), 224-R 50 

RADIO SETS 

All- Wave Portable Receiver 

(two tubes, operated by bat- 

oe. . ae .50 
Amateur Short Wave Receiver, 155.......0... B 
Amateur Radio Transmitter, 183-184............ .50 
Five-Tube Short Wave (A.C. or D.C.), 223 .25 
Full Electric Headphone Set, 130.... as 
One Tube (battery operated), 103................ Pr 
cea i See 25 
Short-Wave Converter Unit, 137......... om 

MISCELLANEOUS and TOYS 

Arbor and Garden Gate, 9...... < wae 

Baby’s Crib and Play Pen, 26 .25 
t i Block Puzzles (six), 65........ a 
Cigarette Holder (in form of miniature 

three-gun naval turret), 299A 25 
Colonial Doll’s House, 72.................... 25 
Doll’s House Furniture, 73. 25 
Flowerpot Stand (38!% in. high) and Novel 

Modern Table ‘Lamp, eS 5 
Four-Treadle Hand Loom, 268A-269A...... . ey 
Log-Cabin Bird House, 244A.......... cee 25 
Metal Sundial (concrete pedestal), 291A.... .25 
Patterns for Jig-Sawing Birds and Animals, 

IF. shnipebcibheashdisiabinsieiadeisanmalitalncinastctainielidesasslbdnaiiuan 25 
Projector ‘for Photos and Pictures, 259A + 
Simple Jewelry Designs, 298A.. ee 
Toy Fire Engine, Dump Truck, “etc., 101. .25 
Toy Lathe, Drill Press, Saw, and Jointer 

(driven by small motor), 113........... 25 
Turned Costume Jewelry, 275.. 25 
Wood Mosaic Serving Tray and Novelty 

Book Ends, 297A 25 

Popular Science Monthly 
353 Fourth Avenue, New York 

Send me the blueprint, or blueprints, numbered 

as follows 
I am inclosing dollars cents 


Name 


Street 


City and State 
Please print your name and address ‘clearly. 
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Extra Power Instantly Fed 
to Model Railway Train 


TERMINAL 
CLIP 








SINGLE-POLE, 
DOUBLE-THROW 
KNIFE SWITCH 


A single-pole, double-throw knife switch 
is used to change the voltage on grades 


Since there are several grades in my 
model railway system, I had to provide 
some method of changing the voltage 
quickly. For this purpose I utilized a 
single-pole, double-throw knife switch 
connected as shown.—WILLIAM OSWALD. 


Two Colorful Ash Trays 


(Continued from page 95) 


shape curves on ends to *-in. radius, 
turn recess to fit tray, drill and counter- 
bore holes as indicated on drawing, sand 
the block thoroughly, and apply a clear 
lacquer. (Fill walnut block with dark 
wood filler before lacquering.) 

Plastic Cigarette Rest. Sand recess to 
7%%-in. radius on drill press with sanding 
drum; then sand all over with 7/0 gar- 
net paper, buff with polishing compound, 
saw to correct length, drill 5/32-in. hole 
% in. deep for walnut tray and % in. 
deep for maple tray, and tap for bolt. 


Rustic Flower Basket 


page 94) 


(Continued from 








3%, 
Method of assembling the willow sticks 


material for all four sides. The sticks 
are then laid one upon the other in log- 
cabin style, and a small brad is driven 
down through each end. The corner 
sticks are next bent and nailed in place, 
the ornamental side sticks are nailed on, 
and the two long top rails with cross- 
pieces fastened. The handle consists of 
two pieces of willow twisted two or three 
times, with the ends inserted at the 
small part of the basket. 

The basket is allowed to dry until the 
bark has turned brown. It is then var- 
nished, and the cut ends of sticks paint- 
ed with gold paint.—Haro._p JAcKSON. 
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Sharpen tools faster with 
Carborundum Brand Abrasives 


—- craftsman is fussy about his tools. Sharp tools are 
| 4 one of the secrets of good craftsmanship. Sharp tools 


| cut clean. They do faster, better work. 
: ew ° . 
| job in less time. 


And they do the 


It’s easy to keep tools razor-sharp with a Carborundum 
Brand Sharpening Stone. The combination stone, for in- 


| stance, has a coarse and a fine side. One side brings the 
tool to an edge, the other hones it to razor-like sharpness. 
And for your grinding jobs, two types of wheels are avail- 
able—Carborundum Brand Silicon Carbide for general 
grinding, and Aloxite Brand Aluminum Oxide for tools 
and special grinding jobs. A wide variety of sizes and grits 


are available to meet every sharpening and grinding need. 








SEND FOR 90-PAGE 
ILLUSTRATED BOOK 
AND POCKET 

SHARPENING 


Dept. PS 7-10, 


for which I enclose 20¢ 


Name 





Street 


City 





CARBORUNDUM 


< ) 


State 













_ a 


Please mention PopuLAR SCIENCE 


MONTHLY when answering advertisements in this magazine. 


| ABOUT 
“pM JUST AS FUSSY 
1 EDGED TOOLS AS | AM ABOUT 


-s DON VOORHEES 


TUBA PLAYERS”... :«) 


Nationally known 


radio mus 


ical director 


THE CARBORUNDUM COMPANY, 
Niagara Falls, N. Y. 

Please send me pocket size free sharpening 
stone with my copy of the booklet “Carborun- 
dum Brand Products for the Home Craftsman”, 
(comm or stamps). 


(< arborundum and Aloxite are registered 
\ trade-marks of The Carborundum Company / 
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Fin e Wo rk 
Begins with a 
Disston Saw 


New! The Disston DeLuxe is the finest 
home workshop saw you can buy. 
Disston Steel! Disston workmanship, 
of the highest standard! On any job 
you do, Disston DeLuxe means easier 
cutting. On something that is a real 
challenge to craftsmanship, you will 
realize that the easy, accurate cutting 
of this fine blade is the beginning of 
fine work. 


Ask your dealer for this saw by name: 
‘*Disston DeLuxe’’, etched on the 
blade. See the high, smooth finish. . . 
accurate fitting . . teeth, that 
hold their cutting edge. Ownership of 


. keen 


a Disston DeLuxe Saw is of itself in- 
spiration to build pieces of which you 
can be proud. 


Cross-Cut Rip — Combination 
6” ¢ hole) $2.70 8” { hole, $3.50 
( hole, $3.10 10” ¢ hole) $4.50 


Hollow Ground Combination 
oe 4 hole) $4.30 8” ( 
( hole) $4.90 LO” ¢ 


hole) $5.40 
hole) . . 36.90 


Use Disston Saws, Tools, Files 


in your home workshop. 
How to choose, use, care 





for, these better tools 
and do better work —all 


DISSTON is shown in this Disston 
SAW 


Manual! FREE. 
OANUAL tr COUPON 
4 





sent 


rO: HENRY DISSTON 
& SONS, INC. 
1010 Tacony 
Philadelphia, U.S. A. 
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Your Name.-- 


Address 


the center of the scene where the light 
strikes it squarely, as shown in the open- 
ing illustration, and take your reading 
from that. Then, by using the factor for 
color film recommended by the meter 
makers, you will come close to being 
right. If the resulting film is on the 
bright side, use a card of a lighter gray 
or a higher factor in setting the meter. 
If the film as projected seems a bit dark, 
shift to a darker card or a lower meter 
factor. This method works outdoors 
by daylight or indoors by artificial light. 
Obviously, however, the card must be a 
neutral gray, not tinted in any way. 

Much color film is spoiled in working 
out the lighting of the subjects. The 
textbooks and instruction sheets on this 
subject unite in recommending flat light- 
ing, which means having approximately 
the same amount of light reach all sur- 
faces of the subject. It is the color con- 
trast and not the light-and-shadow con- 
trast that makes the picture. You might 
have a certain subject which, with flat 
lighting, would give almost no picture in 
black and white and yet might still give 
a brilliant color picture. 


OWEVER, the flatness of the light- 

ing should not be carried too far, other- 
wise a sort of a pastel effect is obtained. 
The human eye is accustomed to seeing 
shadows as well as color. 

An example of this is given in the two 
illustrations on the first page of this 
article. One shows a face with extremely 
contrasty lighting; it is poor in black 
and white and would be much worse in 
color. The other represents about as 
flat a lighting as is desirable for color 
work. All the surfaces are receiving a 
generous amount of light, yet there still 
is enough shadow effect to give the color 
image the depth and roundness that 
makes it look really lifelike. 

Indoors by artificial light, you can con- 
trol the light to get just the effect you 
want. This effect is most easily obtained 
if the light sources on each side of the 
subject are of equal strength, but the 
lights on one side are a trifle nearer to 
the subject than are the lights on the 
other side. Another way that is quite 
effective is to light your subject uniform- 
ly from both sides and then throw the 
beam of a spot light on the subject from 
one side, the extra high lights thus pro- 
duced greatly improving the result. 

In filming outdoor scenes with color 
film, you must, in most cases, take the 
lighting that nature provides, but if you 
have a choice in the matter, always 
choose a time when the sunlight is as 
uniformly distributed over the scene as 
possible, with few if any deep shadows. 

Color movies taken outdoors by sun- 
light are not so good if you do the film- 
ing when the sun is very high in the 
sky, particularly if your subjects are 
surrounded by dark green foliage. The 
eyes of your subject are likely to look 
like holes burned in a blanket. 

If you find it necessary to shoot with- 
out waiting for a slanting or more favor- 
able light and you can move your 
subjects to a point where a light fore- 
ground will reflect light to the faces and 
thus soften the effect a bit, the difficulty 
can be overcome to a large extent by 
spreading white sheets of paper or cloth 
in front of your subjects just outside the 
field of view taken in by the camera. 

The use of white reflectors is equally 


Improving Your Color Movies. 


(Continued from page 114) 


useful in improving results when the 
sunlight is strongly from one side. In 
such cases, the sheets of newspaper or 
white cloth should be held at an angle 
on the dark side of the subjects so that 
the reflected light will lighten up the 
shadows. 

The introduction of color movie film 
has brought new problems to the ama- 
teur movie maker on the question of 
suitable titling. The use of ordinary 
black-and-white positive film for mak- 
ing titles results in such contrast be- 
ween the full color of the scenes in the 
film and the complete lack of color in the 
titles as to prove offensive to the eye. 

A simple solution is to make titles 
on positive stock that has a tinted cellu- 
loid base. It can be obtained in several 
colors such as light amber, candlelight, 
and purple haze. 

If you wish some particular shade of 
color for your titles, it is entirely practi- 
cal to dye plain positive film to get the 
effect you want. First make tests with 
a small solution of dye in a water glass, 
using 4- or 5-in. strips of film, till you 
find the strength of solution and time of 
immersion that will give the shade of 
color you want. Then make up a gallon 
bottle of the solution, push the title film 
down into it as shown and wedge the end 
tightly under the cork. Now place the 
bottle on its side and keep it rolling back 
and forth for the necessary time. 

Another difficulty that will crop up in 
titling color movie film is the difference 
in focusing register between the color 
film and the positive stock. You may 
find, after you have spliced in your titles, 
that when you focus sharply on the color 
scenes, the titles appear out of focus or 
vice versa. This difficulty is caused by 
the peculiar convex curve that color film 
takes when it dries, and it can to a large 
extent be overcome by winding the film 
quite tightly and by keeping it that way. 

A complete cule is to make your titles 
on color film instead of on ordinary pos- 
itive stock. In fact, you can even get 
color results from plain black-and-white 
title cards by using a filter over the lens. 
With an “A” filter in front of the lens, for 
example, you will get black letters 
against a brilliant red background. 
Through a “B” filter you will get black 
letters on a strong green background. 


Getting Greater Duration 
from Model Airplanes 


WHEN entering an outdoor flying air- 
plane model in a contest, certain factors 
must constantly be kept in mind if the 
ship is to give its best performance. 
These hints are particularly applicable 
to the “Contestant” model (see P.S.M., 
Sept. ’37, p. 92). 

Rubber loses power, turns, and pep in 
ratio to the heat of the day, so keep the 
model covered and in the shade. Also 
make the spare motors at home, not on 
the field. Give the motor a breaking test 
before going to the contest. 

In flying, carefully note the field. Keep 
away from buildings when launching, as 
they produce turbulent air. Launch the 
ship slightly in front of any terrain that 
has thermal qualities, such as a plowed 
field, concrete runway, and any closely 
packed area. The up-currents are strong- 
est from twenty-five to a hundred feet 
above the area.—FRANK ZAIC. 
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| planes appliquéd on them. 
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Modern Trestle Table 


(Continued from page 98) 
edges and boring a %-in. hole 2% in. 
from either end for the dowels. These 


three pieces may now be securely glued 
and doweled together. 

Mark off the angular cut at the top 
of each of the four trestle legs, and the 
angle and depth of the halved cross-lap 
joints as shown on the plan. Saw the 
waste wood away at the top of the legs, 
saw the shoulders of-the notches to the 
gauge depth, and chisel to the line on 
each side. Fit the trestle legs together 
in pairs, and bore and counterbore 4-in. 
holes to receive the 4 by %-in. bolts. 
Chamfer the edges on all four legs as in- 
dicated. Bore and countersink screw 
holes in the top and bottom of the legs 
as shown, and screw the trestles tightly 
into position on the base pieces. 

Make the two 1% by 2-in cleats. Bore 
and countersink screw holes to fasten 
the cleats to the underside of the table 
top and to the tops of the trestle legs. 
Lay the table top on sawhorses or on 
the floor, underside up, and mark the 
position of the cleats. Screw them down 
tightly into place, and then finish the 
assembly by screwing the trestle legs 
down to the table top and to the cleats. 

Stain or finish in the natural color of 
the wood as desired or according to the 
kind of material used. Keep in mind the 
fact that this table is likely to receive 
a great amount of use and that a simple 
wax finish is more in keeping with the 
style and may be more serviceable than 
a varnished or highly polished surface 
would be.—W. W. WHBEATLY. 


LIST OF MATERIALS 
—— 
Pc. Description Y @.- 2 

Base 3 44 3 
| Stretcher 134 3 62 
+ Trestle legs 2 5 34 


Cleats 1’ 23 
+ Table top 1'4 7! 
Dowels for stretcher 2 

1 Dowels for top Vg l 
VOTE: All dimensions are given in inches 
and are finished sizes. The material may be 
|} either hard wood or good quality soft wood 
The four table-top pieces are to be glued up to 

form the 30-in. wide table top. 


Screws: 8—2'™%4-in. No. 12 flathead 
bright wood screws to fasten cleats to 
underside of table top; 8—3™%-in. No 
14, for bottom of legs; 4—2-in. No. 14, 
for top of legs; 4—2-in. No. 12, to 


| fasten tops of legs to cleats. 


| Bolts: 2—4 by '4-in. machine bolts. 


Airplane Furniture 
99) 


(Continued from page 
used under the springs. Do not nail it 
because it must be removed like bed 
slats if the bed is ever moved. The rack 
for the drawers also is removable; it 
should be screwed in after the bed is set 
up in place. The 3 by 6-ft. mattress and 
springs are standard and can be ob- 
tained at any furniture store. 

The desk also is made of standard di- 
mension lumber as shown. The chairs 
are equally easy to build. They can be 
upholstered with canvas pads or used 
without, as preferred. 

When the set is done, call in your wife 
and suggest that she make bedspreads 
and curtains to match, with blue air- 
S. H. Pocus. 
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How a Man of 40 Can 
Retire in 15 Years 


T makes no difference if your carefully 
laid plans for saving have been upset 
during the past few years. It makes no 
difference if you are worth half as much 
today as you were then. Now, by follow- 
ing a simple, definite Retirement Income 





Plan, you can arrange to quit work for- 
ever fifteen years from today with a 
monthly income guaranteed you for life. 
Not only that, but if you should die be- 
fore that time, we would pay your wife a 
monthly income as long as she lives. 


$250 a Month beginning at age 55 


Suppose you decide that you want to be 
able to retire on $250 a month beginning 
at age 55. Here is what you can get: 


I A check for $250 when you reach 55 and 
a check for $250 every month thereafter as 
long as you live. 


This important benefit is available alone; 
but if you are insurable, your Plan can also 
include: 


2 A life income for your wife if you die be- 
fore retirement age. 


3 A monthly disability income for yourself 
if, before age 55, total disability stops your 
earning power for six months or more. 


Best of all, the Plan is guaranteed by a 
reliable, old company with over half a bil- 
lion dollars of insur- 
ance in force. If you 
want to retire some 
day, and are willing 

| to lay aside a portion 
of your income every 
month, you can have 
freedom from money 
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ESTAGLISHEO 1858 


PHOENIX MUTUAL 


Letirement lncome Plan 
GUARANTEES YOUR FUTURE 


PHOENIX MUTUAL LIFE INSURANCE Co. 
246 Elm St., Hartford, Conn. 


Send me by mail, without obligation, your new book 
describing THE PHOENIX MUTUAL RETIREMENT IN- 
COME PLAN. 


Date of Birth 
Business Address 


Home Address 






worries. You can have all the joys of recre- 
ation or travel when the time comes at 
which every man wants them most. 


The Plan is not limited to men of 40. You 
may be older or younger. The income is not 
limited to $250 a month. It can be more or 
less. And you can retire at any of the fol- 
lowing ages that you wish: 55, 60, 65, or 70. 

How much does it cost? When we know 
your exact age, we shall be glad to tell you. 
In the long run, the Plan will probably cost 
nothing, because in most cases, every cent 
and more comes back to you at retirement 
age. 

Write your date of birth in the coupon 
below and mail it today. You will receive, 
without cost or obligation, a copy of the 
illustrated booklet 
shown below. It tells 
all about the Phoenix 
Mutual Retirement 
Income Plan. Send 
for your copy now. 
The coupon is for your 
convenience. 


Copyright, 1937, P. M. L. 1. Co. 
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“Misfit Blades 
Couldn't Fool 
My Skin 


—says Californian 





Men everywhere praise 
smooth “teamwork” shaves of 


Gillette Razor and Gillette Blade! 










MISFIT BLADES 
COULON'T FOOL MY SKIN= 
THEY LEFT MY FACE 


> 


HACKED AND SORE. 











, TD 
HEN |} TRIE 


siNG MISFIT BLADES | 
YOUR GILLETTE RAZOR 
NGA MISFIT 
JE WHEEL OF 
YOU MAY GET 
1 SAY 
ADE 
RAZOR 
HAVES 


ETTE 


FOR GRAND 


A. H. Anderson, 912 Frio St., Houston, Texas 


Shaving Comfort At Its Best 


—it’s easy the “‘All-Gillette’’ way 


W i risk the discomforts of using 
MISFIT blades—blades which do 
not fit properly in your Gillette Razor? 
If the edges are over-exposed, your face 
is likely to be scratched and irritated; 
while if the edges are not exposed enough, 
you'll get a spotty shave that leaves 
patches of stubble behind. But why 
experiment? Always use a genuine 
Gillette Blade in your Gillette Razor. 
These two were designed to go together. 
They fit perfectly because they were made 
for each other. Buy a package of Gillette 
Blades for your Gillette Razor tomorrow! 





if 


Gillette Blades 


Precision-made for the Gillette Razor 
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Mirror-Frame Hints 
(Continued from page 105) 


A modern adaptation of the early 
American motif, in design and color, 
is shown on the first page of this article. 
In this case, no mirror was available for 
the highboy, so it was necessary to de- 
sign one. The cover of the tie box was 
taken as the desired width of the new 
mirror, while the height was determined 
by making a scale drawing to represent 
the body of the highboy, as shown in the 


diagram on page 105, and then pro- 
ceeding as follows: 

Diagonal X-Y was drawn, then dis- 
tance Y-C was laid off equal to A-B, 


the top of the tie box. A perpendicular 
line was erected from C, and a horizon- 
tal line D-E was drawn, thus giving a 
rectangle in exact 
proportion to the 
original highboy. 
This method can be 
enlarged when nec- 
essary by extending 
the diagonal. 
Choice stocks of 


figured and curly 
maple were used to 
make the split, 
turned pilastersand 
other parts. The 
panels were ve- 
neered in crotch 


satinwood. The fin- 
ishing was done in 
a light yellow tone 
comparable to var- 
nish on fine woods 
after some fifty or 
seventy-five years 
of use, as follows: 

1. Complete all 





Silhouette mirror 


with rebuilt frame 


cabinetwork; assemble with screws. 

2. Disassemble, sponge with clean 
water, dry, sand with 6/0. 

3. Stain with standard light “honey 


maple” or use 2 oz. potassium dichromate 
per gallon of hot water. Dry twenty- 
four hours. 

1. Seal with one part of orange shel- 
lac reduced with five parts denatured al- 
cohol. Apply lightly and evenly. Dry 
hard: sand 6/0. 

5. Brush on a light, even coat of four- 
hour floor varnish. Dry twenty-four 
hours and sand with old 6/0 paper. 

6. Brush on a full-bodied coat of var- 
nish. Dry two days. 

7. Rub with FFF pumice stone, crude 
oil, and felt. 

8. Finish with wad of cotton waste wet 
in water to remove oil sludge. 

9. Wipe and polish clean. Keep finish 
thin on maple. 

A form of Chippendale mirror that is 
suited to both wide horizontal and nar- 
row vertical treatments is_ illustrated 
in two photographs. In one the wide 
frame cut-outs are veneered with an open 
crotch walnut; in the other, with narrow 
strips of cross ripple. Both veneers were 
chosen to accent the particular treat- 
ment as well as to harmonize with that 
of the cases displayed below. 

The specifications: 

1. Assemble frames. 

2. Stain walnut and maple. 

3. Shade all corners of maple frames 
within margins of cut-out panels with a 
sprayed-on touch-up stain coat or by 
ragging on walnut stain, then sanding 
out as required with 6/0 old paper. Have 
shaded portion blend into lighter maple 
with no appearance of abruptness. 

1. Complete finishing as in preceding 
schedules. 
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Give Your 
HUNTING RIFLE 
its Equal 


I: CARTRIDGES 
HEN you raise the ham- 
mer of your rifle, or 
push off the salem, for a shot 
at big game, you can count 


on getting world standard 
erformance if you have 
ought Winchester Staynless 
Cartridges. Sure fire. Full rated velocity and power. 
Accurate. Clean in your rifle barrel, from Wéin- 
chester Staynless no-rust priming. Long-lasting 
cases, from non-mercuric advantage. Winchester’s 
70 years of leadership in ammunition is ahead to- 
day with newest speedy small-bores. Originators of 
the world’s fastest commercial cartridge, the .220 
Swift. Other fast ones, the new .219 Zipper and the 
new 100-grain .270 Winchester. Buy Winchester 
Staynless Cartridges at your dealer's. Look for the 
red Winchester trade-mark on the box. For FREE 
new catalog of Winchester World Standard Guns 
and Ammunition, write to Winchester Repeating 


Arms Co., Dept. 34-C, New Haven, Conn., U.S. A. 











pindl SLECTRIC 
ARC WELDER 


Works Off Any Storage Battery 
or Ordinary Light Socket... 


This New Electric Are Welder is 
made possible by the invention of 
alow voltagecarbon. Auto bat- 
teries may be used without re- 
moving from car. Uses about 
same current as four headlight bulbs, Can be 
used on electric light socket by using a Trindl 
Converter in place of battery. Broken parts 
are SIMPLY MELTED TOGETHER by the 
white HOT electric arc, in just a few sec- 
-,onds. Produces about 7,000 decrees heat 
=“*\/ 4 Hottest Flame Known 
; Y ge MELTS iron and steel in- AGENTS 
\ ~\ stantly. Welds fenders, ra- 
, * diators, holes in bodies and J Men with cara to 
i milk cans, tanks and braz sellmechaniec 
4 repairmenand 
farmers, facto 


.t ed J ries, radio and 
metal Permanent repair: battery shops 
made for almost nothing | Five minute de- 
Used by factories in many 
operations. Positive money 
back guarantee by resnon- Ito 150% profit 
siblefirm. Send foritnow | Write TODAY 
TRINDL PRODUCTS 
2229-TP CALUMET AVE., CHICAGO, ILL. 













































monstration 
makes sales. Up 











Always mention Popular SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 
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experience needed. 
Everything included 
in Central's complete 
Dark Room Outfit 
—— pictured to 
right: Ruby Bulb, (3 
4x6 Enamel! Trays, 5 
Tubes Universa! De- 
veloper, 1b. Acid Fix 
er, 20 Sheets 3'44x5 

Printing Paper, Glass Stirring Rod, 3° x 

Metal Printing Frame, Central Thermometer 


M Thermon ; ae || 

4 oz. Graduate, Exposure Record wok, 2 } 

Stainless Steel Clips, 24 Page Book Amateur | 

Photography including easy instructions. / CAM | 

Regular $4.05 Value. NOW $4.95 | ERA || 
. / 


Order today. Start printing y 
own pictures right away. S BOOK 
only $2.95 (# Or sent 
C.O, D. $2.95, phe es ‘ , 
tly satisfied, return outfit and your P| 


tex 
money will be refunded. ~ 


Free Camera Book iif 
WRITES ris Mitirede s: money-caving — 


bargains instill and movie cameras, lenses, films, chemicals—everything 
photographic. Write! Photographic Headquarters Since 1899. 


CENTRAL 
CAMERA COMPANY 
230 S. Wabash Ave., Dept.S-10, Chicago, U. S. A. 
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| Aid for Damp Cellars 


(Continued from page 109) 


although it is a little messy to use. 
Whatever compound you choose, how- 
ever, should be added to the concrete 
|} mixture in accordance with the manu- 
facturer’s instructions. 

For the concrete mortar itself, a mix- 
ture of three parts of clean sand to one 
part of cement is satisfactory. Mix these 
well and add just enough water and 
waterproofing compound (if liquid) to 
produce a stiff, thick paste. Now wet 
the surfaces where the mortar is to be 
applied with a very thin mixture of ce- 
ment, water, and waterproofing com- 
pound. Before this “primer” dries, 
spread the concrete mortar on thick, and 
smooth it out with a rectangular-shaped 
trowel. Corners can be worked in with 
a small triangular trowel as shown in 
the photograph. If you are particular 
about the appearance of the job, a uni- 
form curve can be given to the cove by 
smoothing it out with a milk bottle. 

If you use emulsified asphalt as a wa- 
terproofing compound, it is best to finish 
off all concrete work containing the as- 
phalt with a thin coating of cement, fine 
sand, and water applied with an old 
whisk broom shortly after the other con- 
crete has begun to set. This treatment 
gives a white coating over the black, 
asphalt-impregnated concrete. 

After the concrete work has been com- 
pleted and is thoroughly dry, the whole 
cellar can be given a dust and damp- 
proofing treatment with sodium silicate 
(water glass) or some similar chemical. 
A solution of one part of sodium silicate 
to four parts of water is satisfactory. 
Apply by pouring onto the cellar floor 
and brushing around with a broom until 
all the concrete to be treated is satu- 
rated. Let it dry, then scrub down with 
water. For best results, repeat this 


treatment several times.—R. H. Ross. 





Home Repairs 
for October 


N OW that the hot summer months are over, 
you will feel more like making improve- 
ments and doing odd jobs around the home. 
Ten suggestions for October follow: 


Reupholster old chairs. 

Install new sink in kitchen or pantry. 

Clean wallpaper. Repaper where necessary. 

Build a storage rack for screens. 

Preserve old trees by filling decayed portions 
with concrete. 

Apply weather stripping to windows and doors. 

Flush out hot-water tank to remove sediment. 

Make certain furnace is in good condition for 
winter use. 

Renew floors with new material—linoleum, 
paint, lacquer, varnish, or wax. 

Construct a cold compartment in cellar for 
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EASY, INEXPENSIVE 
WAYS TO MODERNIZE! 





RENEW SCUFFED, WORN FLOORS 


Pittsburgh Florhide Enamel gives 
painted floors, steps, porches a tough, 
high-gloss finish that’s not only beauti- 
ful, but easy to keep clean. Try it on 
your garage floor, and in your kitchen— 
wherever service is hard! And Florhide 
is a splendid finish for concrete, plaster, 
stone and metal surfaces. 








DINGY WALLS RE-GLORIFIED 


Cold rooms grow warm and friendly, 
small rooms seem miraculously larger 
when walls and ceilings are finished with 
Pittsburgh Wallhide, in gay, youthful 
hues! This famous * Vitolized Oil Paint” 
applies easily, dries quickly, withstands 
frequent washing. In15 soft-petal shades 
and 12 semi-gloss colors. 





RENEW FURNITURE QUICKLY 


Bring all your old furniture up-to-date, 


make it harmonize with your newly- 
painted rooms! Youcan do this yourself 
in ajiffy with Waterspar Enamel, and it’s 


canned goods, fruits, and vegetables. fun! There are 18 beautiful shades. 
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M**® over your home in gay, har- 
monious colors in a single day! 
Finish walls ceilings, floors, woodwork 
—even the furniture— between dawn and 
dusk! Banish dull, drab rooms. Make 
dark hallways gleam. Put life in your 
kitchen and bathrooms. It’s simple and 
it’s inexpensive— with Pittsburgh’s fa- 
mous one-day painting products! 





Highest Quality Paints 
Pittsburgh originated the quick-drying 
finishes that made one-day painting 
possible. Back of these is a record of 
80 years of fine paint making. Every 
step in the manufacture of Pittsburgh 
Paints is under rigid laboratory control. 
Gruelling tests prove that there’s actually 
more wear in every brushful. Pittsburgh 
colors are anchored! 


Free Advisory Service 


Ask your nearest Pittsburgh dealer to 
show you the wide range of Pittsburgh 
shades and colors. You'll find his name 
in the classified section of your local 
‘phone directory. If you have a special 
decorating problem, write the studio of 
Creative Design for free consultation 
service. Pittsburgh Plate Glass Com- 
pany, (Paint Division), Pittsburgh, Pa. 


Copr. 1937 Pittsburgh Plate Glass Co 


PITTSBURGH @) PAINTS 


WALLHIDE * FLORMHIDE + WATERSPAR + SUN PROOF 
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we SOUTH BEND WORKSHOP 
PRECISION LATHE - On New LowTerms 


























/ A Back-Geared sew. 
( Cutting Precision Lath 


© oo 
, aN Weight 320 * 
. : re “ iss. 







Se , 
No. 415-YA, 914” swing by 3” bed Workshop Bench Lathe LATHES FOR MANUFACTURING, 
na See THE TOOL ROOM AND THE SHOP 


($15.00 down, $6.00 a month for 18 months) 


The 9-inch Workshop Lathe is a Precision 
Lathe with Back Gears, large V-ways on 
lathe bed, a Precision Lead Screw, and is de- 
signed to handle the most accurate jobs in 
manufacturing—in the tool room, in home 
workshops and automotive machine shops. 
Other features include Twin Gear Reverse to 
lead screw, Ball Thrust Bearing on Spindle, 
and Automatic Longitudinal Screw Feed to 
Carriage. Takes 38 attachments, 

FIVE OTHER SIZES: South Bend Precision Lathes are 
manufactured in 9”, 11”, 13”, 15” and 16” swing, and in 

bed lengths 3’ to 12’. 


oe BS 
SYNTHANE CORPORATION 
FOR THESE BOOKS Oakes, Penn. 


‘*How to Runa Lathe” 14 South Ben 
has 160 pages showing ie 
every lathe job. Over 
1,500,000 copies sold. 
25c each. Catalog No. 
15-Y describes, and 
prices 9” Workshop 
Lathe in 8 drives and 4 

\ be d le ngths. Copy sent 
free postpaid. 

=e ee ee oe oF oe be | 


— ee ee ee 
South Bend Lathe Works, 


d Lathes in Use 


cl 















851 E. Madison St., ' 

South Bend, Ind., U.S.A. ' 

Please send me the following: i 

|} No. 33LB “How to Run a Lathe.” 25¢ ’ ' 

No. 15Y 9 Workshop Catalog, Free 4 WM ae e 

} Easy Payment Purchase Plan | 

‘ sili ninsuaceinal titi - 1 SCINTILLA MAGNETO CO., INC. 
ime . 

rT i Sidney, N. Y. 

se ’ 17 South Bend Lathes in Use 
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TRY THIS Low 
Cctslo 
te" KI CROSCOPE 


OU use a microscope because you want to be able to see tiny 






objects. Unless your instrument has the resolving power that 
reveals fine detail, you are not seeing all there is. Such resolving 
power can result only from precision optical parts. Bausch & 
Lomb microscopes, from the most elaborate research instrument 


to the lowest-priced amateur microscope, are Precision instru- 





ments. Model R (at left) 75 to 300 power, $21, including 455- 
page book. New Gem, 75 to 172 power, $14.50. Laboratory 
and research instruments, $83 to $774.50. Also a complete line 


of accessory equipment. Send for literature. 


BAUSCH & LOMB inociesren'n’y: 
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Two types of scales are seen in this view 
of a moth's wing. Some project from the 
edge like hairs, others overlap like shingles 


Studying Insect Hairs 
Under a Microscope 


(Continued from page 77) 


an insect (Dermestes) that is found in 
museums, where it causes trouble by 
eating dried skins and furs, has a par- 
ticularly elaborate hair. It is decorated 
along its shaft by whorls of spines, and 
near the tip is a cluster of considerably 
larger spines, surmounted by a set of 
about six hinged ribs which somewhat 
resemble the skeleton of an uncovered, 
partly-folded umbrella. On the legs of 
spiders, honeybees, and a great many 
other creatures, you can find hairs that 
are branched—hairs on other hairs. 
While hairs probably provide general 
body protection, frequently they are de- 
veloped into highly useful implements, 
as, for example, in the honeybee. Its 
head is covered largely with branched 
hairs, but along its legs the hairs are 
stiff spines. Projecting among the facets 
of the compound eyes are numerous 
hairs. Likewise, the bee’s antenne are 
hair-covered. It is probable that these an- 
tennz hairs are connected with nerves, 
and that they help the bee to get around. 
Such hairs are called tactile hairs. 


ECAUSE the bee’s antenne hairs be- 

come clogged with pollen as it works, 
thus dulling its sense of touch, it has on 
its first legs a set of antenna cleaners, 
concave combs with spinelike teeth. The 
same legs have pollen brushes composed 
of stiff hairs, which are used to handle 
collected pollen. Also there is a pair of 
eye brushes, used for cleaning pollen 
from the hairs surrounding and covering 
the compound eyes. Structures of special 
construction, composed largely of hairs 
or spines, are found on other legs. Each 
foot is provided with a battery of tac- 
tile hairs, sensitive to touch. 

Other insects besides the bee frequent- 
ly are equipped with hairs modified for 
special uses. The spider depends largely 
on the hairs of its legs and feet to keep 
it from slipping off the strands of its 
web. Doubtless, insects such as ants, 
which burrow through the earth, depend 
on sensitive hairs to guide them about. 
At any rate, the hair in some form or 
other is a highly important piece of in- 
sect equipment, and one that merits 
close attention. 

Half the fun of exploring the insect 
world with the microscope is the making 
of permanent (Continued on page 129) 
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Studying Insect Hairs 
Under a Microscope 


(Continued from page 128) 


mounts of interesting specimens. You 
will, therefore, treasure a set of slides 
containing such objects as moth-wing 
scales, mosquito wings and legs showing 
scales, spider skins, ant skeletons, and 
bits of skin from insect larve that have 
| hairs cf unusual form. 

If the insect is small, you can mount 
| it whole. Then you can study its other 
features as well as its scales or hair. In- 
sects that are small and soft, or their 
larve, can be mounted directly in pure 
glycerin, sealed under a cover glass with 
gold size or other sealing material. If 
you are interested only in the hairs or 
.scales, you need not worry much about 
possible distortion of the body shape 
through improper handling or too rapid 
removal of water. 





NOTHER common way of mounting 
small insects such as lice and fleas is 
to drop them into strong carbolic acid, 
which removes water and clears them at 
the same time. Then transfer them di- 
rectly to a drop of balsam on the slide. 
Some workers prefer to clear the spec- 
imens further by placing them in xylol 
for a time before transferring to balsam. 
Perhaps the simplest method of prepar- 
ing small insect specimens is to drop 
them into turpentine for at least an 
hour, and then mount them in balsam. 
This method can be used with mosquitoes 
and similar specimens. 

Clusters of hair from the bodies of 
woolly caterpillars and other larve, bits 
of butterfly and moth wings, and similar 
objects should be tested to determine 
whether they ought to be mounted dry 
or in balsam. Sometimes a balsam 
mount will suppress too much detail, 
while at other times it improves the de- 
tail. A simple test for determining which 
is better is to examine the specimen first 
in air, and then place it in turpentine 
under a cover glass. If the dry mount 
looks better, you can remove the tur- 
pentine merely by blotting, or by wash- 
ing with xylol and drying. If, on the 
other hand, the specimen shows up bet- 
ter in the turpentine, it means that a 
balsam mount is preferable. Because 
balsam and turpentine mix perfectly, 
you can complete the mount merely by 
adding balsam. 

When mounting scales or hairs in bal- 
sam, make sure that they are dry. Gen- 
tle heating over a flame or electric lamp 
will accomplish this. Put the specimen 
in'a drop of xylol or turpentine, in the 
center of a slide, and then add a drop or 
two of balsam. 





OR dry mounts, you can use simple 

slides made by cutting a circular or 
square hole, slightly smaller than a cover 
glass, in a sheet of thin cardboard or ply- 
a wood measuring one by three inches, and 
pasting the strip to a solid piece of card- 
board. The circular cell should be in the 
exact center. If desirable, paint the bot- 
tom of the cell with black India ink. 
Then cement the specimen in position 
with balsam, and over it place a clean 
cover glass, its edges cemented in place 
with balsam. 

There are several variations to this 
method. Some specimens, such as but- 
terfly-wing scales, can be placed loosely 
. in the cell without cementing. Very del- 

icate specimens can be fastened by coat- 
ing the bottom (Continued on page 130) 
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DISCOVERY 


IN EAST BOSTON 


Robert deMinico, who is connected with a big 
Boston shoe plant, loves to make things of his 


homeland’s Carrara marble in his spare time... 


"] think, files should help me 
cut designs in the marble,” he 
says, “but all over the world 
I try to find a file that will 
CUE 06 


*] work in Milan, in Paris... 
I cannot find ... every file I 
try just refuse the work... 
it disgusts ... 1 am ready to 
give up files... 


“Then one day I try the 
Nicholson . . . aaah! She cuts 
through the Carrara marble 
like butter ... I think, now 
I have something... 


"You see, every touch so easy, 
so true-cutting ... I tell my 
wife, from now on Nicholson 
Files are my files. Such steel! 


‘From them I make the fine, 
sharp chisels to use in my 
work ... that steel holds the 
edge! 


"Such teeth! See the touches 
of beauty 1 give the marble 
. even the fine details... 
so easy!” Take it from Mr. 
deMinico, whether you’re boss 
of a home workshop or a big 
plant, fine Nicholson steel and 
new Nicholson tooth con- 
struction promise faster cut- 
ting, better work, longer life. 
Your hardware and mill 
supply dealers can meet your 
needs. Nicholson File Co., 
Providence, R. I., U.S. A. 





e 


PATENTS PENDING 


A FILE FOR EVERY PURPOSE 
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YO! 
extra 
BITI 


Saws. 


be 


Saw 


the 
“teeth that 
ATKINS 


These keener, sharper teeth 


want sure of 
value of 
always ask for 
are made from the world-famous 
“Silver Steel :” 


truly and fitted by experts; made 


formula tempered 
: | 


to cut easier, faster and longer 


and save sharpening costs. Try 


\TKINS No. 65 Straight Back, 
Ship Point Saw. It will give you 


value. For the best saw 
values always—at any 


“Ask for ATKINS” 
finest blades. 


“lifetime” 

dealers’-— 
the name is 
on the 





How- 
— shop 


Send 0c today for the * 
To-Do-lt Book 


layouts, making joints, fur- 


niture, metal cutting, where 





E.¢. ATKINS & COMPANY 


128 S. Illinois St., Indianapolis, Ind. 
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Studying Insect Hairs 
Under a Microscope 


(Continued from page 129) 

a very thin film of bal- 
making the film tacky 
with a drop of xylol just before intro- 
ducing the specimen. In case you want 
to have the top of the cell so that it can 
be uncovered for close examination, you 
can omit the cover glass and fold a strip 
of cellulose wrapping material around 
the slide when it is stored away, to keep 
out dust. 

If you desire to mount an entire insect 
skeleton or part of it (such as a honey- 
bee leg), and find that the specimen is 
too opaque, try the following procedure: 
Soak for a week or so in a ten-percent 
solution of potassium hydroxide (ten 
grams of hydroxide to ninety cubic cen- 
timeters of water). A similar solution of 


of the cell with 
sam, and then 


ordinary lye can be used. This dissolves 
the softer tissues, leaving the chitinous 
skeleton and external details. If the 
horny chitin is not yet transparent 
enough, you can bleach it further, after 
washing thoroughly to remove the al- 
kali, in hydrogen peroxide. Dehydrate 


by placing for a short time in dioxan, or 
by running it through a series of alcohol 
baths, and then mount in balsam. This 
method is used for specimens to be ex- 
amined by transmitted light. 


XCELLENT specimens of, hairs and 
other external appendages frequently 
can be prepared from the shed skins of 
insects and similar animals. Some larvze 
shed their skins several times. The spi- 


der, which is not an insect but an arach- 
nid, sheds its outgrown skin and leaves 
it in its web. Be sure that the shed skin 
is dry, then moisten it with xylol or tur- 
pentine and mount in balsam, taking 
care to exclude all air bubbles. 

Insect hairs and scales are not the 


easiest things to photograph through the 
microscope. They have a habit of being 


in such a position that they do not lie in 


the plane of focus of the objective. The 
only remedy is to search the slide until 
suitably positioned ones are found. If 
colored scales are being photographed, 
they generally show better if a color 
filter that renders them with consider- 
able contrast is placed between the light 
source and the microscope. Most insect 
hairs are of a yellowish color. They are 
recorded with greatest detail in yellow 


and with greatest con- 
Your plate or film 
sensitive to the colors 


or orange light, 
trast in blue light. 
must, of course, be 
of light used. 


Microphone Hears Grubs 
Boring Through Wood 


So SENSITIVE that it will pick up the 
sounds produced by a grub as it eats 
its way through wood, a new electric 


ear is being used to detect the presence 
of borers in timber. The vibrations pro- 
duced by the grubs are amplified a mil- 
lion times through a of vacuum 
tubes. A muffled, intermittent rattle in a 
loudspeaker connected to the amplifying 
system betrays the presence of the in- 
The sound made by the borers is 
so feeble that trouble is experienced with 


series 


sects. 


outside noises transmitted through the 
wood, so it is necessary to place the 
specimens of timber to be tested in a 


special soundproof box before the tests 
can be made. 
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(its HIGH TIME TO 


CLEAN OUT WITH 
SANI - FLUSH! 








X 











BewakE of a car that overheats! Power is 
being lost. The motor becomes sluggish. 
Extra strain is being put on the motor and 
you may run up a fat repair bill. 

Save worry, power and expense. Just put 
10 cents’ worth of Sani-F lush in the radiator 
(directions are on the can). Run the motor. 
Drain, flush and refill with clean water. 

Lime and rust are banished. Sludge and 
sediment are removed. Sani-Flush cannot 
injure aluminum cylinder heads or motor 
fittings. Kept in most bathrooms for clean- 
ing toilet bowls. Sold by grocery, drug, 
hardware, and five-and-ten-cent stores—25 
and 10 cent sizes. The Hygienic Products 
Company, Canton, Ohio. 


ani-Flush 


CAUSTIC 





THIS 24" SHIP MODEL OF OF 


| CUTTY SARK 


+4 LD 
PPE 


Complete Construction Kit cont ainin no 
Carved weed Ly oe St os npe nd i. salsa Decks 
jfe Boats, cks, Steer- 
\ 











lans. Ask your Dealer or Order Direct 
Complete Kit 00 
Plus 15c Postage 
Send 10 cents for Catalog of 
Mode! Ships, and Sup; ae 
tdent herestens & Supply Inc. 
28 West 19th St., New York 
LJ 
Give Your 


Its Equal 
in SHOT SHELLS 


OU are particular about 
buying a gun. Your 
shells are just as important. 
Buy shells you can count on 
for the limit in service—fa- 
mous Winchester World Standard 
Shells. For long range get Win- 
chester Super Speeds — for their 
high speed, short shot string, balanced pattern and 
abundant wallop far beyond average effective shot- 
gun range. For all average range shooting get Win- 
chester Leaders for supreme quality, Winchester 
Rangers for high dependability with economy. Shells 
which constantly prove their superiority by out- 
standing success in eee and in trap a | skeet 
shooting. Ask your dealer. Look for the red Win- 
chester trade-mark on the box. For FREE new 56 
page catalog of Winchester World Standard Guns 
and Ammunition, write to Winchester Repeating 
Arms Co., 


Dept. 34-C, New Haven, Conn.  - * 
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LOSSY, durable signs in any alpha- 

bet, script, or trade-mark design 
may be made with a scroll saw. To con- 
serve material and time, it is best to 
make these signs in duplicate except 
that the colors of the background and 
letters are reversed. 

To construct two signs (more may be 
cut at once by adding extra material to 
the pad), choose two sheets of cast- 
resin plastic material in contrasting col- 


ors % in. larger each way than the size A brilliant and practically ever- 


of the finished piece. Fasten these sheets lasting sign cut from sheets of 
together in the 4-in. margin with drive cast-resin plastic material. The 
screws. Draw the sign on a sheet of two colors are jig-sawed at once 


paper and fasten this to the top sheet 

with rubber cement. With a No. 55 

drill bit (a small needle with half of the cut with the letters are then 
eye cut off is satisfactory), make a hole’ tacked in a single thickness along 
in a corner of each letter, and proceed to the edge to prevent slipping, 
cut out as you would a marquetry pic- and the whole is placed under 
ture, using an 000 jeweler’s blade or a weights or in a veneer press to dry. Pad 
No. 33 puzzle blade. Cut the center parts it well with newspapers and a rug. 


of all A’s, B’s, D’s, and the like before After removing it from the press, cut 
the letter itself is sawed out. Save all the edge to shape on the jig saw and 
pieces. sand the face of the sign, beginning with 


All parts are then assembled on a No. 1 and proceeding to No. 5/0 garnet 
board upside down. If the sign is to be paper, always on a block. Clean thor- 
used outside, %4-in. thick plastic should oughly with a stiff brush, and work ce- 
be chosen as the backing, otherwise ment into any saw cuts. 
three-ply gum veneer will serve just as The buffing and polishing can be done 
well. The backing and the letters are by hand, but it is far easier and quicker 
then liberally coated with the special to use a motor-driven rag buffing wheel. 
cement sold for plastics. Add alcohol Use the compounds sold for this pur- 


[NEBRASKA 
| GAS FUEL : 
“Sr COMPANY am 


Pe 































when mixing this cement, six parts toa pose. The back may be stained and var- 

hundred, to make it set slower. Lay the nished, or painted. 

backing on the letters and carefully turn Wood veneers may be substituted for 

the sign over, keeping it between the sheet plastics in making signs to be The sawed-out parts are assembled into two 
two boards. Sections of the waste strip used indoors.—L. L. signs, the colors, of course, being reversed 


“IM RATHER BE 
YOUR WIFE 
THAN YOUR WIDOW. ¢ 


PLEASE PUT THIS BLOWOUT 
PROTECTION ON OUR CAR” 


| jpopaoe you’re married or single—whether | Golden Ply. This Goodrich invention is a layer 


or not you’ve ever had a blow-out, don’t of special rubber and full-floating cords, scien- 
blind yourself to these facts. tifically treated to resist internal tire heat. By 

Thousands of motorists are killed or injured resisting this heat, the Golden Ply gives you real 
—thousands of dollars are spent for repairs, protection against these high-speed blow-outs. 
doctor and hospital bills every year when blow- No tire gives you Golden Ply blow-out pro- 
outs throw cars out of control. Every day some- tection unless it’s a Goodrich Silvertown. And 
where, some one is headed for a costly or fatal don’t forget this life-saving tire costs much less 
blow-out accident. than other super-quality tires. 

Many of these blow-outs that you hear and Thousands of motorists have found that Sil- 
read about are due to the heat generated inside of vertowns below mean safe ly above. For your own 
all tires by today’s higher driving speeds. To peace of mind, for the protection of your family 
provide you, and everyone who rides with you, and friends, stop at any Goodrich Silvertown 
with real blow-out protection, every new Good- Store or Goodrich Dealer for a set of these 
rich Silvertown Tire is built with the Life-Saver life-saving tires. It’s better to be safe than sorry! 


| 


Goodrich SAFETY Silvertown 


The Only Tire With Golden Ply Blow-Out Protection 
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FREE tciat 


in your home 


NC LAFAYETTE 
10 tube i sopeener 


NE of America’s sensational values. Ten 
than enough undis- 


Brings 


1 
tubes deliver more 


torted audio power for the average home. 
in domestic and foreign broadcasts with fidelity 
that will satisfy the most critical taste. Operates 


FOR ONLY 


17% 


anywhere on either or 


D.C. 


dial harmonizes perfec tly 


Large ‘Humineted evi ine 
with 
beautiful hand rubbed “e ird- 
wood cabinet. kab le WITH TUBES. 
value— Nothing like it before. CAS!INET. ETC 


MORE THAN 50 OTHER MODELS 


of more than fifty other 
models ranging in price from 87.95 to 899.50, 
Lafayette offers at “Wholesale” 
Mail coupon now and vel your copy ol thre new 


180 page 1938 RADIO CATALOG, 


EASY TIME PAYMENT PLAN |* 30 DAY * | 
| FREE TRIAL 


\ remar 
Yes, this is only one 


prices this year. 


VOR —a convenient time pay- 


ment plan ++. Onyoy your set 


while paying forit...onterms }Try the set in 
tailored to your budget. } your own home | 
SNot for a day 


You get the good thing 
radio first from Wholesale 


Radio Service Co., Ine. 
*% FASTER SERVICE ition, return set | 
*% LOWER PRICES Sand money will | 

%& BETTER QUALITY be refunded. 
That's why you can’t afford to be without RADIO'S | 
BIGGEST CATALOG than 


50,000 radio items, tools, pu vic 


is 
in Sor two, but for 


{thirty days. If 
satisfied 
{with your selec- 


Snot 


Crammed with more 


address and amateur 
Everything you nee d in radio 


SEND FOR IT NOW! 


{FREE CATALOG 


BEFORE YOU BUY ANYTHING IN 
RADIO SEND FOR IT! 
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equipment and parts 
at at lowest prices in history 
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Repairing the Horn Handle 
of a Hunting Knife 


To repair the horn handle of a hunting 
knife, first clean the exposed metal un- 
der the break; or, if the horn is not 
broken to the metal, scrape the damaged 
part to remove all grease. Then clamp 
the handle to hold the horn tightly in 
place. If the handle has pulled away, 
flow thick shellac or some metal cement 
under the bone before clamping. If one 
of the rivets is loose, clear away a little 
of the bone so that there is some space 
around the rivet. 

Flow a rather thin layer of plastic 
composition wood over the bare spots 
and work it in very thoroughly. When 
this is dry, put on another layer, and 
keep on adding layers till the plastic is 
a little above the level of the horn. After 
the last coat hard, trim the surface 
smooth with file, knife, and sandpaper; 
then cut or file indentations to match 
the horn. 

The wood composition will be about 
the color of the white part of the horn. 
The brown markings can be put on with 
varnish stain. After this has dried thor- 
oughly, a little wax will give it a polish, 


is 


and soon you can scarcely tell where 
the patch is.—C. A. HICKMAN. 

How to Whittle Jumbo 
(Continued from page 100) 
tusks. The rest of the body will come 
right almost automatically when you 
round it up. Cut carefully around the 
feet, because they flare outward across 
the grain, and separate them by cut- 

ting a deep V-notch 

Do not quite cut through between the 
outer end of the trunk and the head, 
but make it look as if you had. In the 


center of the hump that marks Jumbo’s 
eye, lay out a slanting oval, as in Fig. 5, 
and cut a V-notch all around it until it 
can be shaped into an eyeball. Curve the 


wood outside it to form the heavy, 
pouchy eyelids 
A very small, sharp gouge, veiner, or 


V-carving tool is desirable for marking 
the wrinkles, and in case you do not own 
one, a suitable tool point and handle are 
included with the construction kit. 

Jumbo can be painted white, gray, or 
black. The finished elephant shown in 
one photograph was painted a light 
greenish gray, then dark brown was 
brushed over lightly and rubbed off the 
surface. A touch of black on Jumbo’s 
eye, a little red about the mouth and 
trunk end, and white or ivory on the 
tusks, and he is complete. 

There are dozens of ways you can use 
Jumbo. He makes an attractive desk 
or mantelpiece ornament, either he 
is or mounted on a base. Other uses are 
as a paper weight or as a decoration on 
an inkstand, pen tray, pin tray, pipe 
stand, ash tray, book ends. 
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Wooden Wading Birds 
FOR A GARDEN POOL 


OR a small garden pool], especially if 

it is close to the sidewalk, jig-sawed 
wading birds such as the killdeer and 
the black-necked stilt give just the right 
touch. Two patterns of the killdeer and 
one of the stilt are given below, but you 
can make the second pose of the stilt, 
shown at the head of the column, 
by merely tipping up its head and bill. 
The angle to which the legs are bent 
can also be altered to change the pose 
as desired. 

Cut the shapes from %-in. wood. Use 
heavy wire for the legs, allowing a suf- 
ficient length at the lower ends for fas- 
tening the birds in their places. The 
legs of the stilt may be pushed into the 
ground at the edge of the pool or im- 
bedded in a block of cement or a log of 
wood. If you solder pieces of wire to the 


as 


birds’ legs to simulate toes, note that 
neither of these birds has a toe at the 
back. 

The black-necked stilt is black and 
white with red eyes and legs. A spot of 
white sets off each eye. The more fa- 


miliar killdeer is rather quietly dressed 
with upper parts of grayish olive and 
white lower parts. The white space in- 
cludes part of his face and a ring around 
his neck. There are two black rings at 
his neck, and a narrow strip of black 
and of white mark the line of the bird’s 
wing.—HazeL F. SHOWALTER 


Patterns for larger waders were given 
in a previous article (P.S.M., July 737, 
p. 75). 
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Black- 
Necked 
Stilt 


Killdeet 





aa 4x, Patterns and ways of 
“mounting. The birds 
have no rear toe, thus 
differing from herons 
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Making the Equipment for Our New Whaleboat Model 


staves, but I cut mine out of soft wood 


from the heel there is a strap with two 
turns around the mast and an eye for 
the sprit end. The sprit is just a straight 
stick tapered to both ends. 


The oars are easily made from %-in. 
square sticks of birch with plane, 
spokeshave, and file. It will be noted 


that the blades and handles are all of 
about the same dimensions, but that the 
vary in length; each is marked 
with stripes to insure its readily being 
used at the right position. No. 1 is the 


looms 


forward oar. The steering oar has a 
longer blade and a short cross handle. 
These and the spars may be lightly 


varnished. 


S' IMETIMES, at close quarters, paddles 
were used in place of the oars, so 


there are five of these They are just 
thin pieces of wood let into iw cuts 
in the handk painted white They lie 
under the thwarts 

Most important, of course, are the tog 
gle harpoon more often called “irons 
There are two “ready” and three “spare 
This is how I made mins Heat the eye 

e 


of a large No. 3 sewing needle, hammer! 


it a bit flat, and enlarge the end of the 
eye to take a small pin. Get a piece of 
oft iron rod (I used a can-opening key), 
heat it, and hammer it to the required 
thickness with sufficient width to make 
the harpoon head. Saw and file the long 
curved edge; cut a slot in this wide 


enough to take the needle eye cut the 
other edge and file the side round, to 
shape. The slot leaves a split point, so 
puta piece of hardwood in the required 
part of the slot, tap the points together, 
fill in the p with solder ind file 


(Continued from page 97) 
smooth. Drill a hole for a small pin, 
set the needle and pin in, snip off the 
end, and rivet, being careful not to close 
the slot too tight on the needle eye. 

The other end of the shaft should have 
a cone-shaped socket for the handle. In- 
stead, I set the point of the needle into 
the wood and gave the latter a short 
taper to obtain the same appearance. 
This tapered part is served (wound) 
with very thin cord. The handle is just 
a straight stick, 5 ft. long, actual size. 
The lanyard has an eye splice just large 
enough to take a round turn around the 
socket; it then lies along the handle, 
to which it is fastened with two seizings, 
the upper one on the tucks of another 
eye splice. To this latter the whale line 
is hitched. 


MADE the 
swivel points, 
mies. It is the 


two “ready” irons with 

but the spares are dum- 
habit to put wooden 
covers over the blades of the spare irons 
and made only the covers 
and inserted the eyes of the needles. 

I made one real lance and two dum 
mies. The real one consists of two pieces 
of tin soldered on the end of a piece of 
wire and filed to sharp edges. The sock- 
ets, handles, and lanyards are like those 
for the irons, except that the lanyards 
should come to the ends of the handles. 

The whale lines, some 300 fathoms 
long, are very neatly coiled in two tubs. 
The real lines are “ in. diameter, and 
18-thread fishlines will represent them. 
If dyed a 
better The tubs 


lance 5S, SO I 


Manila rope color, they look 
can be 


made with 
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sex—den't think for a moment that your 
Cust is hopele Thousand of men and 
women who never « ild put on an ounce 
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lid flesh in a few eek ith these won- 
erful new lronized Ye t tablet 

They've al Lined naturally clear skin 
ned ot \ or ne pep, new p larity 
and j in life they never Knew before. 

Why it builds up so quick 

Scientist have liscovered that host of 
people are thin and rund n simply because 
th not get enough veast vitamins (Vita- 
min BB) and iron in their daily food. One of 
t} ricl t Irce irvelou health- 
building Vitamin B is the special veast used 
in king English ale, world-renowned for 
it licinal propertic 

\ by a new and costly proce per- 
fected after long research, the vitamins from 
this imported English ale yeast are concen- 
trated to tin their strength in ordinary 


yeast! This 7-power vitamin concentrate is 
then combined with three kinds of strength- 
building iron (organic, inorganic and hemo- 
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ind other valuable tonic ingredients are 
then added. Finally, for your protection and 
benefit, every batch of Ironized east is 
tested and retested biologically, to insure 
its full vitamin strength 

The result is these easy-to-take but mar- 
velously effective little Ironized Yeast tab- 
lets which have helped thousands of the skin- 
niest, scrawniest people quickly to gain just 
the normally attractive build, natural de- 
velopment and peppy health they longed for. 

Make this money-back test 

If, with the very first package of Ironized 

Yeast, you don't begin to eat better and to 

get more enjoyment and benefit from your 

food—if you don’t feel better, with more 


strength, pep and energy—if you are not 


MONTHLY when answering advertisements in this magazine, 


and scooped out the inside only deep 
enough to take two layers of rope. The 
long line will have enough loose end to 
go around the loggerhead, to leave some 
slack in the box, and to pass over the 
bow chock and to the harpoon. Its low- 
er end will also be out of the tub and 
eye-spliced to the upper end of the 
short line. Each tub had iron hoops, 
which may be strips of black paper, and 
lanyards to tie them to the thwarts. I 
stained these and similar parts to look 
like oak, but they may be painted. 

The second iron has a line three fath- 
oms (18 ft.) long, actual size, fastened 
with a running bowline to the first. 

The other round pieces were also cut 
from solid wood and hollowed where 
necessary. The drug, or drag, is for fas- 
tening to the end of the whale line if it 
has to be let go; it has a cross lanyard 
spliced across the bottom. The bucket 
has a stave left long on either side and 
bored for a rope handle with knots in 
its ends. 

The piggin, or bailer, has long 
stave for a handle. The lantern keg con- 
tains matches, bread, tobacco, signals, 
and the like. It has a lanyard to hang it 
under the cuddy board. The water keg 
has filling and emptying plugs. 

There is a little compass in a box, held 
by rabbetted cleats under the after 
thwart. The grapnel is made of four 
pieces of No. 20 wire, soldered together 
and filed square for the shank, with the 
ends curved around and the points ham- 
mered flat for flukes. There is a hole 
and ring at the other end. 

(To Bre CoNcLupDeED) 
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Well-Known Artist Shows by Dramatic 
Comparison How Extra Pounds Can 
Transform a Skinny, Unattractive Figure 
to Normal, Manly Good Looks 





absolutely convinced that Ironized Yeast 
will give you the pounds of normally attrae- 
tive flesh you 
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Exploring New Worlds 
Beneath the Sea 


(Continued from page $1) 


along the coast of southern Florida, Dr. 
Beebe points out, science would establish 
observation posts for studying 10,000 
forms of life about which we know com- 
paratively little. 

In Chesapeake Bay, Prof. Reginald 
Truitt and his associates at the Chesa- 
peake Biological Laboratory have been 
carrying on submarine explorations to 
learn more about how fish live their wa- 
tery lives far below the surface. They 
are using a six-foot steel cylinder with 
heavy glass windows in the side and top. 
This cylinder, called a “bentharium,” 
from the Greek meaning “a room at the 
bottom of the sea,” is lowered through 
a well in a floating raft and carries two 
observers. In it, the scientists have made 
scores of trips to the oyster beds and the 
grassy bottom of the bay where marine 
life is most abundant. They have de- 
scended at all hours of the day and 
night, near and far from shore, and even 
during storms. Not long ago, they went 
down before dawn to see how sunrise 
looks to a fish! 


“ 


HE colorful show they witnessed gives 

us a hint of what lies ahead for us 
when sea-bottom trips become common. 
The bentharium slid into the black 
depths before the first streak of dawn. 
Watching through the windows, the men 
saw the water around them change from 
black to blue to pink to orange-red and 
finally to the translucent green which 
is its daylight hue. Once, they looked 
upward through the top window and 
saw the most spectacular display of all. 
Great, fiery red balls of light were hur- 
tling downward through the orange wa- 
ter. The sun had just cleared the hori- 
zon and the facets of the running waves 
were reflecting the image downward. 

One important phase of submarine ex- 
ploration is the study of the ocean bot- 
tom itself. In the rock strata of these 
submerged plains and valleys and moun- 
tain ranges will be found the keys to 
age-old geological puzzles. For example, 
scientists are now divided into two 
camps on the question of the formation 
of the continents. One school holds that 
they were once connected by land 
bridges, long since submerged; another 
that they are like cakes of ice floating 
on water, slowly drifting from place to 
place on the molten material of the in- 
ner earth. Eventually, material brought 
to the surface from submarine mountain 
ranges may tell us which hypothesis is 
correct. If the ranges once formed land 
bridges, rock samples will contain fos- 
sils peculiar to above-water areas. 


ECENTLY, Dr. Charles Piggott, of 

the Carnegie Institution, in Washing- 
ton, D.C., announced a new aid for ob- 
taining geological secrets from the ocean 
floor. This is an immense hollow punch, 
fired straight down into the ocean by 
means of explosives and then hauled up 
again with a cylinder of rock from the 
sea bed. By this method, the scientist 
has brought to the surface from a depth 
of 7,200 feet cores of rock eight feet long. 

Another interesting piece of news in 
the realm of ocean-bottom exploring has 
come by radio from the north pole. 
Members of a Russian expedition recent- 
ly took soundings and found the water 
to be 14,400 feet deep at the top of the 
globe. The sub- (Continued on page 136) 
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Exploring New Worlds 
Beneath the Sea 


Continued from page 135) 


marine floor, at this point, is formed of 
gray-brown silt. 

Thousands of miles away, in the warm 
waters of the Mediterranean, amateurs 
have taken up submarine exploring as 
an exciting hobby. Led by Jean Pain- 
levé, son of the former French premier, 
“under-sea clubs” are flourishing. Sev- 
eral hundred members don_ special 
masks and strap little tanks of com- 
pressed air to their shoulders for fifteen- 
minute trips below the waves. With 
three-pronged spears and pneumatic 
rifles, they hunt fish in watery jungles 
a dozen feet or more beneath the sur- 
face. 


RECENT development in the sport 

has been searching for submerged 
cities along the seacoast. One enthusi- 
ast, not long ago, recovered rare Roman 
pottery from a village which long ago 
had sunk into the sea off the coast of 
southern France. These amateur ad- 
venturers can descend to a depth of from 
fifteen to twenty feet with face masks 
and air tanks as their only equip- 
ment. With a heavy helmet fitted over 
his head, Beebe has reached sixty-foot 
depths. This, however, is about the limit 
for a man without a complete diving 
sult. 

In California, not long ago, a one- 
man “crawler” submarine received its 
initial tests. This undersea midget looks 
like a small boiler mounted on endless 
treads. The operator, lying flat within 
the body and looking out through a win- 
dow in the front of the metal capsule, 
guides the craft as it rolls along. Elec- 
tric motors propel it, the power coming 
down through cables from the surface. 
With the help of this bizarre combina- 
tion of submarine and tractor, the in- 
ventor hopes to locate a gold-laden river 
steamer which sank years ago in San 
Francisco Bay. 

When Dr. Beebe made his first deep 
descent in the original bathysphere, he 
reported a curious discovery. Life in the 
depths of the ocean, he found, has zones 
of abundance, like the layers of a cake. 
Another more recent discovery made by 
this same scientist concerns the effect 
produced by ultra-violet light on salt- 
water fish. 


pws a special ultra-violet searchlight, 
he shot invisible beams down into 
the water from the end of a wharf. His 
nets drew up an increasing number of 
fish. They were congregating at the 
spot. He found they swam along the 
path of the beams as though charmed by 
them. In a number of instances, marine 
creatures fluoresced, glowing with bril- 
liant colors just as do certain minerals 
when placed in ultra-violet light. Dur- 
ing the present season, at his Bermuda 
station, the scientist has been carrying 
on further experiments to determine 
why fish are attracted by the “black 
light.” 

This is still a mystery—one of the 
host of mysteries connected with the 
world of the sea. The gold of the Lusi- 
tania and other treasure ships that strew 
the ocean floor is but one of the incen- 
tives to submarine exploration. Strange 


Yankee’ Handy- . — ‘ A 
man, N i , sights and scientific discoveries await 
y - 4 } t FRE! the pioneers. Between the ocean floor 
and roof, as Beebe has said, stretch, in 

mee truth, the last horizons of adventure. 
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cleans, oils, prevents rust and tarnish. Try a can. 


3°IN-QNE OIL 


LUBRICATES*CLEANS*PREVENTS RUST 



















—of Bargains in Military, 
Outdoor and Sport Goods, 
Clothes, Shoes, Boots, Blankets, 
Tents, Firearms, Boy Scout Sup- 
plies, etc. Send 10¢ for copy to 


be redeemed on first order 








4784 Lester St. Richmond, Va.© 





ANNOUNCE SOON 


. . . twe amazing new develop- 
ments in machine tools . . watch 
for complete details next month. 


ATLAS PRESS CO. 


Lo NW NY vsolome 116. 11c7 4, 




















CONDENSERS 


FOR EVERY RADIO REQUIREMENT 


Recognized as the leaders in the radio industry Cornell- 
Dubilier capacitors are the finest available Or utstanding 
series of this complete condenser line are the Paper 
Tubular Capacitors. Constructed of select raw mate- 
rials, under careful engineering supervision, the type 
DT “dwarf-tiger” tubulars are oil saturated for maxi- 
mum life and efficiency. Triple protective seal assures 
trouble free service under the most severe operating 
conditions. For the BEST RE SUL TS use Cornell- 
Dubilier Condensers. Free catalog on request. 





WORLD'S OLDEST AND LARGEST EXCLUSIVE 
MANUFACTURER OF CAPACITORS. 


MICA » DYKANOL - PAPER 


WET & DRY ELECTROLYTIC 
TYPE 





CORNELL-DUBILIER CORP. 
SOUTH PLAINFIELD, NEW JERSEY 
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Making "Neon" Signs 
for Model Railway 





=) 58) 














CELLULOID 








Translucent colored celluloid about '/g in. 
in diameter is set in the jig-sawed slots 


INIATURE signs resembling the 

neon type may easily be made for 
use in model railway layouts. Cut strips 
about % in. wide from translucent col- 
ored celluloid such as may be found in 
old toothbrush handles. File the strips 
round, buff to a polish, and soften in hot 
water so they can be bent to fit into slots 
about 3/32 in. wide jig-sawed in the 
signboard as shown. If a light is placed 
behind the sign, the celluloid letters will 
look like tiny neon tubes.—H. W. KLOoTZz. 


A Jig for Assembling 


Miniature Switches 

































Pins hold. the 
switch parts 


INS driven into a pine board may be 

used to form a jig for soldering the 
parts of small-gauge model railway 
switches to the tin ties. The switch 
parts are set in place, then the ties are 
slipped under them. 

For larger gauges with wooden ties, 
the same method may be used, provided 
spacers are made to hold the ties the 
right distance apart. The pin heads 
should be clipped off. 

I use a pair of jigs, one right-hand, the 

| other left-hand. Guard rails are added 
later.—LorEN Butts. 


Discarded Wire Coat Hangers 
Aid in Model Railway Work 


Many model railway accessories such 
as signal towers, lamp-posts, high-ten- 
sion towers, and overhead trolley-wire 
| hangers may be made, at least in part, 
by using common wire coat hangers. 











The 1938 Catalog of Delta Tools 
will be out soon. Eagerly awaited 
by motor driven tool owners the 
world over, this guide book to 
modern tools tells ““What’s New 
in Tools,” the latest improve- 
ments and refinements in motor- 
driven units and information 
about the newest tool accessories. 


Delta Tools have rooted them- 
selves firmly in hundreds of thous- 
ands of home shops, small shops, 
factories, large industrial plants 
and farm shops in every civil- 
ized country on the globe. Every- 
where their ruggedness, their 
ability to handle tough jobs effi- 
ciently and continuously, their 
splendid design and their unusual 
low cost have built permanent 
friends for the trade mark “Delta.” 
If you want the up-to-the-minute 
story of Delta Tools be sure 
to see the 1938 catalog. 


Send Coupon TODAY 


So Your Name Will Be On Mailing List 


Don’t take a chance on not getting your 1938 Delta catalog promptly. It will 
be crowded with interesting illustrations and facts about new Delta Tools 
and developments with full descriptions of the new Delta accessories. Fill 
out the coupon below and mail it at once for your new 1938 Delta catalog. 


New 1938 Project Book | 


Now out, the new 32-page 
book No, 4 of “Practical 
Delta Projects’’—crowded 
with new and ‘‘out of the 
ordinary”’ things to make 
—with many photographs, 
working drawings, and 
easy-to-understand illus- 
trations. Simple, complete 
instructions make every 
project easy to follow. 
Every woodworker should 
have this book. Send 10c¢ 
with coupon. 1938 Delta 
catalog mailed postpaid. 


l pasva MANUFACTURING CO., Dept. B1037 
600-634 E. Vienna Ave., Milwaukee, Wisconsin. 

| I enclose 10¢ (stamps or coin) for which 
please send me one copy of the new 1938 Book 

! No. 4 of “Practical Delta Projects.’’ Also place me I 

l on your mailing list to receive 1938 Delta cata- 
log of quality motor-driven woodworking tools, i 
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ONE-MAN SAWMILL‘ 55: 


TURN TREES INTO MONEY WITH AB sLSAW! 



































dogs. Full or one-way type power Accurate, detailed blue prints of this handsome, steel barque 
a 
+ « 
ber Wa Y 
mercial service, everywhere. Write for free l5e (coin) for new illustrated catalog 
1002-2 Etowah Ave. Royal Oak, Mich. 


feed runs on low power—many own- Complete fittings and construction sets 
CA +e . 
HK lumber handbook and catalog of mills, supplies, Illustrates hundreds of items, fit- 
tools, saw tables, and woodworking equipment. 
Al 


Makes lumber, shin- Three capacities: 10, i4 and 20 

gles, lath, ties, crates, ‘S 4 

boxes, cases, A or 

all forms 

ers use old auto engine. for steam trawler and other popular 
| 
| 
| 4 tings and complete kits 
BELSAW MACHINERY CO. 

| 


agp oepeen, Bape 2 Fan Build the 4-mast Barque, California 
4. 
lum- 
Pays for itself quickly —thousands in com- models including the ‘‘Hartford’’. Send 
‘ C A. J. FISHER 
846-C Davidson Bldg., Kansas City, Mo. 











When you say Iver Johnson, you’re talking QUAL- 

ITY. A bicycle with a new thrill with every mile. 

Plan now to own the strongest, handsomest and 

up-to-date bike in Swell 

Send 46B 

describing many models from $27.50 up. 
IVER JOHNSON’S ARMS & CYCLE WORKS 

Established 66 years 


91 River St. Fitchburg, Mass. 
New York Branch, 85 Chambers St. 


America. 
folder 
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137 





Like ToHave 


You -But-- 





THEY THOUGHT THEY COULDNT 
PUT HIM IN THE SCHOOL SHOW- 


TF YOU COULD ONLY SING OR }) 
SOME THING 
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=LL BE 
THE HIT OF 
THE SHOW 










\~ . us 
& GOSH/ HOW 
gol t mes EARN 
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FREE INSTRUCTION 
BOOK.ITS A CINCH \ 


AND LARRY AND HIS HARMONICA 
WERE THE HIT OF THE SHOW/ 


The boys didn’t know Larry was an expert 
Harmonica player But when they heard 
him they knew he would be the hit of the 
how. Good Harmonica players are always 
popular at parties an meetings—indoors 
and out-of-doors. Why don’t you learn to 
play the harmonica? It’s so simple and easy 
with the new Hohner Harmonica Instruction 
Book—It'’s absolutely Free! Just sign and 











mail <« on below for your copy 


M. HOHNER, Inc., 351 Fourth Ave., N. Y. 








| 351 Fourth Ave., New York City 
| 
| 
| 
' 
| Address 
| 


















The horizon mask 
that gives the 
projected images 
the appearance 
of being above 
the earth. It 
should be photo- 
graphed half 
size and the neg- 
ative mounted on 
a square of glass 














Making a Tom Thumb Planetarium 


(Continued from page 79) 


slides and slide-rotating mechanism are 
complete, as you then can center the 
brightest spot in the lamp directly in the 
axis of the lens system, insuring an 
evenly illuminated screen. 

To give the projected star pictures an 
illusion of realism, an artificial horizon 
is provided in the form of a mask. This 
is the sixth of the drawings that are 
provided for you to photograph. The 
negative, which will show a clear open- 
ing surrounded by a black area, is ce- 
mented to a square film of glass with 
the film side exposed. This piece of 
glass is fastened to a cardboard mask 
holder arranged to slide up and down in 
grooves. 

The film side of the horizon mask 
should come into smooth contact with 
the surface of the circular slides; this 
close contact is necessary so that both 
the rotating slide and the mask can be 
brought into sharp focus on the screen. 

From the mask a strip of stiff card- 
board extends upward beyond the top of 
the lamp house. It acts as a handle, 
enabling you to frame the picture on the 
screen. It also is used to raise and lower 
the horizon during the imaginary voy- 
age from the pole to the equator. A few 
pencil marks at the edge of the card- 
board strip will enable you to put the 
slide in either of the two standard posi- 
tions in which the picture is properly 
framed for the various slides. 

The projection lens used in the model 
illustrated is made from two ten-cent 
magnifiers bought in the dime store. If 
you wish, you can use only one lens, 
but the picture on the screen will be 
smaller and not so brilliant. If you have 
any other projection lens (from a magic 
lantern or standard movie projector), 
by all means use it. 

The lenses are 
glued into a card- - 
board tube, which 
slidessmoothly inside 
of another tube at- 
tached to the front 


of the board in which Pa 

° 4 
the slide carrier ro- NA oe 
tates. You will, of * BR. 


course, have to ad- 
just their exact posi- 
tion when you are 
ready to start the 
show, so as to focus 
the star images sharp- 
ly in the screen. 

In giving your lec- 
ture, remember that 
the stars on the 
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screen must travel from right to left 
(counterclockwise) for slides showing 
the polestar and northern stars. With 
slides showing constellations in the zo- 
diac, the stars on the screen must travel 
from left to right (clockwise). The star 
field, of course, travels east to west in 
both cases. The difference comes from 
the fact that the spectator views it look- 
ing north in one case and south in the 
other. 

The writer has used the most ordi- 
nary, makeshift materials in order to 
demonstrate the ease of building a home 
planetarium which will duplicate some 
of the big instrument's effects. How- 
ever, if you have a turning lathe, and 
are used to working with metal, you can 
produce a much more finished job. An- 
other possibility is to use an old magic 
lantern or toy movie projector as the 
basis for your planetarium. You may 
find it easier to alter such a machine so 
it will take the revolving slide holder 
than to build the complete projector 

yourself. 

When you _ have 
ta completed the con- 
‘ struction of the pro- 

\ jector and have made 

the slides, you are 
* * ready to entertain 
\ , your friends with a 

* \ realistic pageant of 
| star movements. Of 
| course, unless they, 
} too, are amateur star- 
gazers, they will be 
unfamiliar with the 
different constella- 
tions, and you will 
have to explain each 
slide to them as you 
show it. It is a (Con- 
tinued on page 139) 
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Homemade Planetarium 
(Continued from page 138) 


good idea to prepare a little lecture like 
this, beginning it when you have placed 
slide No. 1 in position: 

“Here, ladies and gentlemen, 
night sky on a clear, starlit evening 
(Start turning crank very slowly). The 
stars of the zodiacal constellations are 
traveling from east to west; new stars 
rise as others set. 

“But now the night is over and the 
day is at hand. You see the dawn com- 


is the 


ing up in the east. It brightens, and 
here, peeping over the horizon, is the 
sun. The stars all fade out while it 


crosses the sky and finally sets in the 
west. Then the stars begin to appear 
again, and with them comes a crescent 
moon, which, in its turn, follows the 
sun over the horizon, leaving the stars 
to light the night again. (Change to 
slide No. 2). 


"IF YOU were unable to recognize any 

of the ‘star actors’ in the previous 
act of our little drama of the sky, this 
slide will enable you to do so (Turn 
crank slowly). Here you see the daily 
and yearly processions of the zodiacal 
constellations across the southern sky. 
Since the zodiac is the sun’s path, you 
were unable, in the previous slide, to 
see the constellations nearest to the 
solar disk, but here the sun is absent, so 
we view all the groups of stars in ro- 
tation. The month abbreviations at the 
top of the screen show when the con- 
stellations underneath them are direct- 
ly south (on the meridian) at midnight. 
(Change to Slide 3 and frame picture 


with polestar halfway up the sky. Start 
turning crank slowly). 

“Here you see the northern constella- 
tions revolving around the _ polestar. 
They do so because the earth’s axis 
points to it. In our latitude, about forty 
degrees north, the polestar is about half- 
way from horizon to zenith. But now 
let us get on the airplane of our imagi- 
nation, travel to the north pole, and see 
what happens (Start sliding mask down- 
ward very slowly, still turning crank). 
As we go further north, the polestar 
rises higher and higher until, at the pole, 
it is right overhead. 

“Now let us return to the equator 
(Start sliding mask upward, still turn- 
ing crank). The polestar sinks toward 
the horizon as we go southward, until, 
at the equator, it rests directly upon it. 
(Change to Slide No. 4). 


” OU are now starting upon the 25,- 

000-mile, round-trip journey which 
the polar axis of the earth makes among 
the stars. The present polestar no 
longer is the nearest to the earth’s axis. 
The axis finally points to Vega. That 
bright star will be polestar in 13,009 
A. D. and will be succeeded by others, 
until Alpha Draconis will again occupy 
the position of honor that it did in 2800 
B. C., when the great pyramid of Egypt 
was being so constructed that this star 
would shine down one of its passages. 
(Change to Slide No. 5). 

“As I rotate this slide slowly, you can 
see that the line from the Big Dipper to 
the polestar really is the hand of a great 
twenty-four-hour star clock. Each quar- 
ter of its circuit is completed in six 
hours. But you see that the Dipper also 
is a calendar, for, in addition, it revolves 
very slowly once every year.” 


Shock Absorber Added 
to Dog's Leash 


5 


A RUBBER band about 5s in. wide cut 
from an inner tube makes an effective 
shock absorber for a dog’s leash. The 
rubber is looped or knotted around the 
handle of the leash, and the hand is 
slipped through the elastic band. 

If the leash is of the chain type, an 
automobile tire-chain spreader spring 
can be inserted between the links. In 
action, this reduces the effect of sudden 
jars.—ARTHUR AUSLANDER. 


Finding Small Metal Parts 
Lost on Shop Floor 


IN REPAIRING a gun lock, I accidentally 
let it fly apart, and four small pieces 
were thrown clear across the shop. To 
find them, I first tried sliding a magnet 
all over the floor. When this failed, I 
swept the floor and put the sweepings in 
a tub of water. The shavings and saw- 
dust floated, and the metal parts sank to 
the bottom where they were quickly re- 
covered.—J. J. Epwarps. 


Fine Lead Shot Adds Weight 
to a Model Locomotive 


ADDING weight to a model locomotive 
can easily be done by mixing fine lead 
shot with liquid glue. Turn the locomo- 
tive upside down and pour this mixture 
in the boiler, then allow it to dry. Many 
locomotives are unbalanced, having more 
weight on the front drivers than in the 
rear, and when weight is added, it should 
be placed so as to equalize the weight on 
the driving wheels. 












for only a few pennies a day. 





risk a penny. 
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Tests in eleven cities by famed educators have 
proved, without question, the tremendous advan- 
tages of a typewriter to the child in school. The 
_children became more interested in all their school 
work; the typewriter stimulated creative ability; 
spelling showed great improvement; habits of neat- 
ness were developed which carried over into all 
their other activities. In short, the children who 
used typewriters were constantly two jumps ahead 
of those who did not ...in present grades as well 
as in the start they were getting for life. 

For only the few pennies a day it now cocts to 


FREE CARRYING CASE 


FREE TOUCH TYPING COURSE 
SEND THE COUPON ana find out how to buy a 


brand-new Royal Portable for only a few pennies a day. 
Also how to get a beautiful CARRYING CASE FREE and the 
famous Tangora Touch Typing Course FREE. You needn’t 





VALUABLE FREE BOOK. Get the FREE BOOK, 
“Your 14% Better Chance for Success.” Contains valuable a 
tips on standing out in school, on getting ahead in business 
and social life. Fascinating true-life stories. Cut out the 4 


YOUR CHILD deserves this 


14% better chance for success 


You’d do almost anything, wouldn’t you, to help that 
youngster of yours do better work in school... get 
ahead faster... be a success in life. He deserves all 
the chance he can get—and you can give it to him... 





LATEST 
MODEL 


obligation on my part. 


Name 


Address 


buy a Royal Portable, you can give your child this 
14% better chance for success. The child doesn’t need 
typing experience—for the new Royal Portable, thanks 
to features no other machine has, is the easiest type- 
writer in the world to use. 


ROYA 









14% BETTER |) 
| CHANCE FoR || 

























PORTABLE 


“The typewriter 
anyone can use” 





ROYAL TYPEWRITER COMPANY, Dept. PD-1, 2 Park Ave., New York, N. Y. 


_| I should like to know how I can get a Royal Portable for only a FEW PENNIES 
A DAY, with FREE Carrying Case and FREE Touch Typing Course. 
[JI would like a FREE TRIAL of a Royal Portable in my home, without any 


Also send FREE copy of your book, “‘Your 14% Better Chance for Suc« ess.”’ 
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e Step in to the nearest 
dealer’s and ask to see a CLIPSHAVE— 
the dry shaver that substitutés the com- 
fort of CLIPSHAVING for the nuisance 
of old-fashioned shaving. CLIPSHAV- 
ING eliminates blades, brush and lather. 
It does away with sore skin and cuts. 
And it’s more economical, too. 

LOOK FOR THESE CLIPSHAVE ADVANTAGES: 
1, Two-way edge—CLIPSHAVE 
along the outside edge, enabling you 
fast, professional shaves. Try trim- 
mustache or beard—you'll note 
much superior CLIPSHAVE is. 


visible shaving 

shaves 
to get smooth, 
sideburns, 


how 


ming 
immediately 


2. Powerful, silent triple-impulse motor—swift 
and vibrationless, CLIPSHAVE’S matchless 
motor is a triumph of precision manufacturing. It 
will last for years. 
3. V-shaped 
mit every type of hair to enter 
off skin-close at amazing speed. 
4. Clog-proof construction—CLIPSHAVE needs 
and it is self-cleaning. Hairs simply 
mechanism, 


notches in the clipping head, per- 


and be shaved 


no oiling 
cannot get into the 


5. Electric 


lessens 


cord is permanently attached, which 
the danger of dropping the shaver. 


Don't be 
any longer—stop in at a 


a slave to your morning shave 
dealer's today 


for a demonstration of CLIPSHAVING, If 
there is no 
Dept. S. 
N. ¥. 


dealer near you, write to 
CLIPSHAVE, Inc., Port Chester, 
CLIPSHAVE is fully guaranteed. 





@ftAN, LEY 
Listed t! = nderwriters Laboratories 
and t el for sale in Cuonada by the Hydro 
Electric Commission of Ontario 


Price in Canada — $11.50 
Vistor A. Smith, Ltd.— Lumsden Bldg., Toronto 


lat. Nos, 2,077,367 & 2,078,896. Other Patents Pending 









ENLA 


Is Phe ography your hobby De: ve ou want 
e y busines Make 
plore | ENLARGEMENTS for yourself 
er ve our cost c each and less 
» Enlarger is AU TOMA. 
c. No enperience required 
COPIES any picture. $5.94 com. 
PLETE. Interesting circular FREE 


IDEAL-X, 122 East 25th Street, 







ANY 
SIZE 


WEW YORK 


ONLY BENJAMIN HAS THE GENUINE BB 
COMPRESSED 
AIR PISTOL 


For Target & Small Game-— Economical Ac- 

curate Practical Adjustable Force Amaze 

ing Maximum Velocity—Safe. Single Shot 

with Bolt Action py? ve Hair Trt ger 
~ Sate ty ft 












ter $2.00 


BE A ~~ ¥- age 





‘ $7 
ale N SAFE The ‘Only 
a, damnnaame Air Pistols & ‘‘Ritles for Shooting BB 
Rarnet. Full Details — Targets-— Free Write Today forintroductory 


BENJAMIN AIR RIFLE CO., 653 N. B’ way, St. Louis, Mo., U.S.A. 
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Trapping Wild Horses 


(Continued from page 39) 
above the hoof, and the other around the 
horse’s body at the flank, or to his tail. 
They pull this rope tight enough to 
keep the horse from running or trot- 
ting, but not so tight as to prevent him 
from walking. Then they turn him out. 

He starts to run. Down he falls. He 
gets up and tries again. By the time he 
has thrown himself half a dozen times, 
he has learned wisdom and is content 
to walk. 

At the end of day 
that hobble, his forefoot 


of walking with 
is so sore from 


the rope that he is willing to behave. 
The second day, the mustanger throws 
him again and removes the _ hobble. 


bunch, 
In- 


Now he runs with the rest of the 
never making any attempt to leave. 
side a week, he’s ready for shipment. 

P NEAR the top of a rocky plateau 

we found Baldy Waters’s camp. 
Underneath a cedar stood a dried-out 
old wagon, a white canvas sheet thrown 
carelessly over one end of it. Covered 
by this sheet was the grub supply: a 
boxful of rice, a bag of salt, a small 
sack of flour, a half can of coffee—and 
the hind quarter of a yearling colt with 
the hoof still on! 

We learned from the horse hunters 
that they were planning to “take” sev- 
eral traps that night. Corrals had been 
built at the water holes some time be- 
fore, the mustangs had become accus- 
tomed to them, and nothing remained 
but to close the gates when the wild 
horses came in for their midnight drink. 
Wright and I were assigned to a trap at 
a hole called “Little Tank.” 

After supper we set out. It was dark, 
and I was glad that my companion be- 
longed on this desert. How he ever 
found the place I'll never know, but in- 
side half an hour, he told me: “Here 
we are. We'll leave our horses here. 
Then we'd better look at the gate, to 
make sure it’s O. K.” 

We prowled around in the darkness, 
found the gate satisfactory, and then 
discovered the water hole—a small pool 
of brackish water, which felt hot to 
my hand. 

We sat in the blind with our heads 
pulled down, because those mustangs 
can see as well in the dark as a cat. A 
desert wind blew up, and it turned cold. 
We shivered and dozed. 

Suddenly Wright grasped 
“Hear that?” he whispered. I listened, 
straining my ears to catch the faintest 
sound. Yes; there was the far-off noise 
of pounding hoofs. 


my arm. 


[4® TESTED the wind, cautiously rais- 
ing a moistened finger a few inches 
above the top of the blind. 

“We're sure lucky,” he 
“They won't get wind of us, 
tion they’re coming. Now 
to do is lie low.” 

We waited as they came closer. We 
dared not talk. Presently the sound of 
the herd stopped, which meant that the 


announced. 
the direc- 
all we have 


old stallion was making a survey of 
things, getting the lay of the land. 


At last they were coming in! As- 
sured that everything was well, the stal- 
lion had, in that mysterious language 
by which animals communicate with 
one another, given the signal to advance. 

They were coming closer. We could 
hear an occasional squeal, as a quar- 
relsome old mare would protest to her 
companions. We (Continued on page 141) 
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PLASTICS 


FOR SCHOOLS AND HOBBY CRAFTSMEN 


ef ¥ OY SCO 


Astonish your friends with startlingly beautiful proj- 
ects of Craftene (catalin product). Resembles agate; 





worked like wood, with file, sandpaper, polish. Fire- 
proof. Sheets, rods, cylinders; every popular color 
opaque or mottled, also water-clear. 


ALL TYPES OF CASTINGS 
Sliced Craftene castings (above), assorted or alike, %” 
thick, 18 for $1.00. Lengths Scotty, 10” long, 1% 
high, 60c; card emblems, 10” x 1”, 35c; finge rring, ¢ 
20c; moon, 10” x 2%”, $1. iitaibed leaflets free. 


KIT ( ae materials, instructions, 
for pieces illustrated, $1. 
CRAFT SERVICE, ‘ul University Ave., Rochester, N. Y. 
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8x32 Monocular 37 

U. S. GOV'T LENSES 

FOR $45 BINOCULAR 


used exclusively in this monocular. 
This amazing prism glass at a frac- 

















tion of original cost. Optics made 

for U. S. Gov't $45 binocular (100,- 

000 «lot price). BRAND NEW. 

Never used. Exactly same results as 

$60 binocular but for one eye. Won- 

derful results, extra wide field, 150 

ve great light. Only 3 A high 

( Weight 8 oz. Handy, convenient, 

light and efficient. Take advantage 

D.M.Co of this super value now. Limited quantity 
With leather case $7.95, prepaid. Money back 


« Binoculars, field glasses, telescopes, etc., [0c 
Catalog: (credited). Largest assortment in America. 
Lowest prices 


DuMAURIER COMPANY, Dept. 3010, Elmira; N. Y. 











Ideal for School, Deliveries, Etc. 
STUDENTS: Discover for yourself 
the amazing thrill and economy of 
Auto-Gliding! One-tenth the expense 
of acar. 4c a mile—cheaper than shoe 
leather! Worlds of sport—makes you 
the envy of every student. Just toss books 
or packages into the big parce l carrier... 
step on the starter ... release the clutch— 
glide safely, 30 miles an hour, to your des- 
with or without carrier. 


tination. Thousands in every state—use¢ 
| 
and up 
FREE BOOK* ‘ f.0.b. factory 


for deliveries, shopping, to s« 
work, pleasurespins, etc 

*See your local Auto-Glide dealer at once—or write direct 
to factory for free illustrated book with complete details. 


built—heavy-duty lor] H.P 
DEALERS: Investigate the pro fits many dealers are making with 
Auto-Glide. .Get Special Offer! 











cushion seat, light, horn, brake, et« 


strong channel stee 
Dealerships going fast. 


large balloon air tires, comfo etab le 
THE CUSHMAN MOTOR WORKS, Dept. C10, Lincoin, Nebr. 














ALL-PURPOSE 






Does many jobs speedily, easily—grinds, 
drills, engraves, sharpens, routs, carves 
polishes, ete. Universal motor—about 
20,000 R.P.M.—plugs in any light 
socket A.C. or D.C. Handles as lightly 
as a pencil, Weighs only 6 oz. and is 
amazingly powerful. Oilless—self- 
aligning—ball thrust bearings 
TEN DAY TRIAL, satisfaction guar- 
anteed or money back. 20 pce. general 
utility tool set $5.75 extra. Send for 
FREE BOOKLET. 

DREMEL MFG. CO. 
Dept. 1122-CT Racine, Wis. 


SHIP MODELS 


The quick and easy road to 
ship modeling is to get one 
of our accurate scale con- 

struction sets. 
you can cc ce 
interesting part of the mode! 
Similar seta for models of 











Flying Cloud, Destroyer 
Preston, Constitution, U.S. 

S. Texas, Whaler Wanderer 
and many others. Also semi- 

finished hulls and all sorts of r 
materials and fittings such as blocks, 
wheels, guns, lifeboats, etc 
trated booklet, 
15c¢ (coin). any persons on rece iving this booklet, hav 
how simple and enjoyable is ship mode! making. 
booklet before starting your model 


Model Ship Supply Co., Dept. T, Mineola, N. Y. 





steering 
ally illus 


anchors, 


, deadeyes, 
Large 64-page photographic 
describing the above sent postpaid upon receipt of 


e discovered 
Be sure to get your 


POPULAR SCIENCE MONTHLY 
































Trapping Wild Horses 
(Continued from page 140) 


could see nothing, of course, in the 
darkness. Now we could hear them 
breathe, and the dust they raised was 
wafted in on us, and the horse smell 
was in our nostrils. They were in! 

My companion touched my arm, 
pulled my ear over to his mouth, and 
said: “It won’t be long. We'll dash 
on down in a minute. Don’t forget to 
holler like the devil!” 

A second later he shouted: 
go!” 

My legs felt like rubber, and I fol- 
lowed him, as he led unerringly to the 
gate. 

“Hi-i-i-yah! Whoop-ee!” he shouted. 

I tried to shout, too. All I heard, 
above the din of snort and pounding 
hoofs, was a faint squeak. 


“Let’s 


E CLOSED the gate. 
“That’s that!” he cried, exultingly. 
“We got ’em!” 

“How many?” 

“T judge twenty, twenty-five. 

“And they’re ours?” 

“There’s no way in the world now that 
they can get out,” he said. “But I tell 
you what: Let’s chase them into the 
catch corral; the sides are higher there. 
Come on.” 

He went into the trap and I followed 
him. Horses were everywhere. They 
dashed all around us. I thought every 
minute we’d be trampled to death. 

“Say, we'll be killed!” I shouted. 

“Not a chance. They’re just as much 
afraid of us as we are of them—and be- 
sides, they can see better.” 

I felt horses brush up against me, felt 
their hot breath on my face. It was a 
terrifying experience, that of being afoot 
in the middle of a band of wild horses. 

Gradually we worked them up into the 
end, and closed the second gate. Now 
we knew they were safe. All that re- 
mained was to go back to camp and, 
when daylight came, ride back with the 
wranglers. Within a week or two our 
wild captives would be broken to the 
will of man, and ready to pull harrows 
on tenant farms in the far-away cotton 
country. 


” 


New Artificial Fingers 
Hooked to Arm Muscles 


ARTIFICIAL fingers that work almost like 
real ones were demonstrated recently by 
a German scientist. After a patient’s 
hand has been amputated, holes are 
made in the ends of muscles that remain 
in the arms, and these holes are lined 
with living skin tissue. Small pegs of 
ivory or other material fit in the holes, 
and are connected to the fingers of the 
artificial hand by wires or strings. The 
hand usually is made with a pivoted 
thumb, and with the four remaining fin- 
gers moving as a single block. By con- 
tracting and relaxing the arm muscles, 
the wearer soon learns to move the 
thumb and fingers to perform tasks. 
Some patients, who have lost both hands, 
now are able to dress themselves, han- 
dle telephone switchboards, and perform 
other difficult operations. One man, who 
had two such artificial hands, was able to 
empty a box of matches on the table, 
pick up a small pair of forceps, and use 
this tool to put the matches, one by one, 
back in the box. 














In Torturous Heart. . . lightning 
fast... the Perfect Circle X-90 Piston 
Ring changes its diameter 50 limes a 
second at 60 miles per hour to seal 
worn cylinders, stopping oil pumping 
and bringing back new-car power. 


DO GREYHOUND BUSES 
USING PERFECT CIRCLE PISTON 
RINGS STAY IN USE AN AVERAGE 
OF 242,734 MILES ? (GREATER THAN 
THE DISTANCE To THE MOON) 


(See page 24 in free book) 


Road emergencies give you no time to think. 
You must ‘know what to do and ACT—in- 
stantly! This book tells you what to do in 
these life and death eme rgencies. 


But it does more than that! It tells how 
Perfect Circle X-90 Piston Rings make slug- 
gish, pepless, old cars give new-car perform. 
ance. X-90 is the only ring with individual 
double-leaf springs. Any good mechanic can, 
in a few hours, install Pe rfect Circle X-90 
Piston Rings. 


ANSWERS TO 200 LIFE 


Send Coupon for Free Book Now—Tear 
out and mail the coupon now for the free book, 
together with free oa eben ae on your specific 

car. It may save you hundreds of dollars— 
as well as your life. 


PERFECT CIRCLE 


PISTON RINGS 
PISTON EXPANDERS 





Trade-mark 


HD wing pe 


<———S 


Copyright 1937, The Perfect Circle Company 


(SOW does a Pouce squad CAR 
TAKE A SHARP CURVE AT 60? 


(See page 56 in free book) 


AND DEATH EMERGENCIES” 








YOU PARK A CAR IN A SMALL SPACE 
WITHOUT DENTING FENDERS ? 


(See"page 13 in free book) 


WHY is the exclusive, 
patented, low pressure, 
independent-acting 
double-leaf spring so 
vital in stepping up oil 
mileage 


as much as 
500%? 


(See page 41 in free book) 
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' THE PERFECT CIRCLE COMPANIES 

! Hagerstown, Ind., U.S.A. or Toronto, Canada 

i Please send me your booklet, ‘‘How to Double the 
1 Life of Your Car,"’ and information on my car. I 
j have filled in each line very carefully. ps 10-7 

; Name 

i Address 

{ City State 

! Make of car or truck Model Year 

! 

i Mileage Trouble 

t Name of garage, mechanic, or car dealer 

| 

Address 





When Writing Advertisers 


Mention Popular Science 








| 





OCTOBER, 1937 











DIESELECTRIC PLANTS | 


FOR ECONOMY PLUS <5. Easy Payment 
WITH NEW SAFETY nau 


Make your own electric Xo Me. 
light and power the 
‘*Diesel Way’’ with 
WITTE Dieselectric 
Plants, 1600, 3000 or 
6000 watts, for Less 
Than ONE CENT per 
KILOWATT on cheap 
non-explosive fuel. 110 
volt A.C. or D.C. for 
direct lighting, 32 volt 
for battery operation. - 
Charging costs lowered 75%. Easily installed in 
small space. Use a Diesel for economy and safety. 


5227 Oakland Ave. Kansas City, Mo. 













WITTE ENGINE WORKS. 





Please mention PopuLar ScteENcE MONTHLY when answering advertisements in this magazine. 


NOW LEARN NAVIGATION with 
THIS PHENOMENALLY _) 
LOW-PRICED SEXTANT. 


@ On land or sea, this amazingly } A 
accurate instrument (within 1/20 a Yh 
of a degree!) makes it easy for you “De i 
to learn navigation, aviation, ma 
rine surveying, map making. Use 
to check position, when racing 
Valuable for U. 8. Power Squad- 
rons, Sea Scouts, hobby clubs 
home study and for science and 
mathematics classes. Complete SS 
with vernier; suitable for small 
craft navigation. Return in five 
days if not satisfied. Boyce-Meier 
Sextant is 20c extra west of Mis- 
issippi; 35¢ extra in Canada. 





4 — 


Reads to 1/20 degree 
artificial horizon. 


$450 


9 DOV CE-MaaER EQUIPMENT co. 
BRONXVILLE, N. Y. 








141 








$35 Once—Now ‘8:59 


Many model builders are not aware of 
the fact that the G. H. Q. gas engine once 
sold for $35 each and the demand was so 
great that there was a waiting list of cus- 





Are You a Good 
Detective 2 


(Continued from 


UNSIGHTLY 





page 58) 





tomers. 
enthusiastic 
abled us te 


S8.50 tor 


lass production methods and 
customer reception have en 
» lower our price, postpaid, to 


a finished parts set and $12.50 


for the completely assembled motor. 


sx ONE DAY * 
Tam, Service 
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4 Port 2 Stroke 4 


cycle 
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Turns 14° Prop. ” ae 
ring 


8’ Pitch Bea 
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Direction. 
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TY—GIVEN ONLY BY G.H.Q. 


G.H.Q lir 


room where the proprietor was sleeping, 
and stabbed him to death. The victim 
was alone in the building at the time. 
No one heard any outcry, and the slaying 
seemed a case without a clew until a 
scientific sleuth discovered something on 
the floor of the bedroom. It was a bit 
of wax from the ear of the unknown 
killer. Examination showed that it con- 
tained wheat flour, which indicated that 
the man worked in a mill or bakery. 
With this clew as a start, the detective 
tracked down the slayer who had com- 
mitted the murder as the climax of a 
quarrel over money matters. 


B® CAREFUL, if you find yourself at 
the scene of a crime, not to disturb 
fragments of glass. They, like finger- 
prints, blood spots, and the imprint of 
a criminal’s teeth, may provide essential 
clews. By examining a bullet hole in a 
window, for example, you can tell from 
which side of the pane the gun was fired. 
The side where the bullet enters the 
glass shows a round, comparatively 
clean hole; the side where it leaves the 
glass shows a craterlike depression 
where flakes of glass have been knocked 
away. If the bullet strikes the pane at 





NEW!! 
aa 
t de 


A Powerful Gas 
Engine of 1000 uses 


rhe compa sign and light weight of 
this engine and it Quality” construction 
which include 1 counter balanced crank 
haft, ball bearings, and a sensit ( ilyball 
overnor, makes it the logical choice for 
operati hicycles, washing machine small 
venerator ets, water ystems, centrifugal 
pump and countle other installation 
vhere dependable, economical power is. re 


juired. SPEEDS—Is 


R.P.M., 2400 R.P.M 


ind 3 R.P.M 
his engine is suitable for powering mid 
et car ter bicycle ind other hom« 
rojects The price o complete engine 
(needs only gas and oil to operate) is $4 
P.O.B. New York Send only $2.5 ind we 
ill ip C.¢ 


4 Cycle F oot-starter 
to 94 H. P Muffler 
Ball Bearings Governor 
Air Cooled Magneto 
Compact Portable 





an angle, more flakes are removed on 
the side toward which the missile is 
traveling. Ofter such evidence as this 
makes it possible for detectives to re- 
construct the train of events preceding 
a murder. 

By fitting fragments of shattered glass 
objects together, you sometimes can 
bring to light facts that have an im- 
portant bearing on the solution of a 
crime. The most remarkable instance 
of this kind of which I heard occurred 
in a New England city. 

At the scene of a murder, a detective 
found a broken wineglass and evidence 
showed that the killer, who had fired 
five .32 caliber bullets into the body of 

| his victim, was bleeding when he made 
| his escape. The sleuth quickly put in 
calls to all doctors in the neighborhood. 
| One reported he had removed a curving 
bit of glass from an injured man’s hand 
a short time before. He still had the 
glass fragment in his affice. The detec- 
tive obtained it, fitted the pieces of the 
broken glass together like a jig-saw puz- 
zle, and found that the fragment from 
the physician’s office had come from the 
rim of the wineglass. The doctor was 
able to identify the patient. In his con- 





New Casting Sets 


Wi er lo he tirst ne 1 cl 
complete with full size plan and rough 

n iccurately made for easy machit 

i includit istor cylinder, crankshaft 
rankcase, connecting rod, et Everythin 
furnished except gas, oil d ignition part 
which be obtained t little extra cost 


15 
2" x 2" ( 


16" x 34" (15 HP.) $ 5.00 


| to 2 H.P.) 15.00 


fession, the latter explained that during 
the violent quarrel which preceded the 
killing, the victim had hurled a wine- 
glass, which shattered as it struck his 
hand. 


r HALF a dozen countries, researches 
have been carried on to aid detectives 
in obtaining clews from _ footprints. 
From the tracks of an unknown person, 
you can learn a surprising number of 
things. For example, if he is lame, the 
length of his stride will vary regularly; 
if he is excessively fat, he will keep his 





SHIPPED EXPRESS COLLECT 

Order direct I r \ r nearest dealer 
Dx iler r 

Sextant $4.50 Postpaid 

An accurate, reliable and scientit in- 
rut t—J 1 7 omplete with i 
ru yn 1 tables measuring di 
ince la cd iki charts and map 

lr her use 


feet well apart to maintain his balance; 
if he is unfamiliar with his surround- 
ings, he will trip over stones and bushes; 
if he is walking backward to throw pur- 
suers off the track, the imprints left by 
the heels will be unusually deep. 

When walking slowly, the average per- 





G. H. Q. MODEL AIRPLANE CO. 


854S East 





149 St. New York, N. Y. 


son takes a step of about twenty-seven 
inches. If he (Continued on page 143) 
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WALLS 


MADE GOOD AS NEW 
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Soe 


You can easily 
repair holes in 
walls with Rut- 
land Patching 
Plaster. Any- 
one can make 
a perfect job 
4% with Rutland. 


FIX IT 
YOURSELF 


Save yourself a lot of ex- 
pense by doing your own odd 
repair jobs. Get this new edi- 
tion of a famous book, show- 
ing with diagrams and directions, how to fix and 
repair furniture, electric outlets, windows, doors, 
leaky pipes, floor boards, chimneys, boilers, 
weather proofing, painting and hundreds of other 
construction and repair jobs. Picture diagrams 
show how each job is done. Full cloth bound $1.00. 


Popular Science Monthly, Dept. 107 
353 Fourth Ave. New York, N. Y. 


\m PLASTERED WALL 4 
AKS IW PLAS 
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Always mention PopuLAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 


NOTHING UP 
OUR SLEEVE 


| 

J 

As America’s largest and foremost 
| 

| 





manufacturer of oil filters, let us state 

clearly that the purpose of filtering 
| oil is to save money in repair costs, 
and eliminate engine wear by keep- 
ing oil free from all foreign matter 
and abrasive material. 

Ihe positive protection of genuine 
PUROLATOR filters does just that, 
and does it so effectively that the oil 
retains its clear, natural color. 
PUROLATOR | filtration is me- 
chanical only. We make no pretense 

at refining or adding some strange 
and marvelous chemical to your oil. 
We ofler no recommendations as to 
the usable life of oil. 


We do maintain that genuine 
| PUROLATOR filters do their in 
tended job better and longer than 


other filters. Car manufacturers beat 
out this fact by making PURO- 
LATOR their 9 to 1 choice over all 


other filters as an item of original 
; : 

| equipment, They select’ by test. 
Genuine PUROLATORS vare § gen- 


uine money savers. Motor Improve- 
ments Inc., Newark, N. J. 
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“I'D BUY AN ATLAS 
AND HERE’S WHY” 






sweetest run- 
I've ever seen 


designed to 


“It’s the 
ning lathe 
—Every inch 
do a better job. Has com- 
plete V-belt drive, built-in 
countershaft, and 16 speeds 











with gears to cut hundreds of 
threads. For real value, take it 
from me, get an Atlas.” 
Send for free catalog showing 
Atlas lathes, drill presses, arbor 
presses, motors, grinders, attach- 
ments. 








_f/ ATLAS PRESS CO. 


1055 N. Pitcher Street 
Kalamazoo, Mich. 






































Rush 25c today 
for this big 100 page book 
full of valuable information, 
ideas and guage stions for trailer b ave rs, builders 
and users. Tells how to build Tops , Cabinete, 
t All about Electric Light and ‘Wa ater Syste ms’ 
Plans, etc. ¢ ‘atalog of parts and Saget 
ything you want 
»s, Lights, Windows, Sinks Toilets, 
es—over 500 items exclus ‘ivel y for build- 
ing and equip ping a traile r. Rush 25c (coin) today 
staction positively guaranteed. 


a 
TRAILER SUPPLY CO., Box 438-8, WAUSAU, WIS. 























“TUBELESS 
BAT TERYLESS 


World’s Smallest Real Performing Radio 
Amazing Midget radio we ighs only 30zs. com- 
plete Rex pagers gpa strc he ear beautiful tone. 
erence. Nothing to 

last for years 









USES PATENTED 








No onfused with cheaply made imitations or UN 
LAWFUL’ co ES. ads and programs come DIRECT LY FROMGRIL L 
OF RADIO! Ne »w patented “‘Speakophone a) i ore volume and 
stations! NOT A TOY. Tunes broadcast band. The newest radio sen 
[the year. Absolutely complete with pic ture instructions for use 
0 _ es, boats, autos, bed, etc. TAKES ONLY A SECOND TO 
,ook-ups to any current. SATISFIED OWNERS pepert 

wonderful se sevice in 2 PARTS OF THE WORLD! THESE 

FACTS! Beautiful two color cabinets, six colors. 


SEND NO MONEY P ay po str er coly § $2 99 mines 
sent postpaid. G UARANTEED. ‘ reg al used by aawane ‘ORDE R Now! 
TINYTONE RADIO CO. Dept. PS-10 Kearney, Nebr. 


The HOME CHEMIST 


A new book which shows how to set up 
and operate an inexpensive home labora- 
tory with odds and ends of material avail- 
able in every home. Many thrilling, 
practical, useful experiments and tests, en- 
tertaining, instructive, valuable, pointing 
the way to research and new discoveries. 
Many diagrams and _ illustrations. Full 
cloth bound $1.00. 


POPULAR SCIENCE MONTHLY, Dept. 107 
353 Fourth Ave. New York, N. Y. 
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Selley Mfg. Co., 910-B, 1377 Gates Ave. Brooklyn, N.Y. 
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| Are You a Good 


Detective? 


(Continued from Page 142) 


is 
to 


walking rapidly, his stride increases 
about thirty-five inches. When he 
is running, it is forty inches or more 
in length. Most people, thousands of 
tests have shown, put the greatest pres- 
sure on the outer edge of the sole. If a 
footprint reveals that the reverse is 
true, you have a bit of evidence which 
immediately narrows down the search. 
Thus, footprints often form a major 
source of clews. In aiding in the solu- 
tion of a crime, take special care to pre- 
serve all the ground-marks of the crim- 
inal. 


CLASSIC example of what not to do 

was recently reported from upstate 
New York. Shortly before midnight, a 
young man and a girl were driving down 
a deserted road when they heard anoth- 
er machine roar up from behind. A 
dark roadster cut in front of them and 
two men, revolvers in hand, leaped out. 
During the resulting stick-up, the young 
man was shot through the chest and 
mortally wounded His plucky com- 
panion pulled him into the car, stepped 
on the accelerator, and sped away while 
the bandits emptied their guns after the 
fleeing car. : 
| Before detectives could examine the 
scene thoroughly, people living in the 
neighborhood had swarmed over the 
road, obliterating the footprints of the 
murderers and picking up the empty 
cartridges to save as souvenirs. It was 
days before the police could recover all 
these mementos. Then, they proved a 
direct clew to the killers. They had 
been fired by a military-type revolver, 
only a few of which were known to be 
in the community. Tracing these wea- 
pons led to the capture and conviction 
of the bandits. 


So, the first rule for the amateur 
sleuth is: Disturb nothing. The second 
rule is: Keep your eyes open. If you 


use your intelligence and know what to 

look for, you can recognize and preserve 
| evidence which will play an important 
| part in solving crimes 





How Good Are Your Powers 
of Observation? 


(Answers to clew pictures on page 58) 


A. The fact that the spots are elon- 
gated shows that the criminal was 
running. The splash marks to the 
right of the drops indicate he was 
moving in that direction. 

B. The spots at the right were 
made by drops falling much farther 
than those et the left. This is shown 
by the longer splash marks around 
their edges. This indicates that the 
criminal was climbing the ladder 

C. The criminal was walking back- 
ward as indicated by the unusually 
deep heel print. 

D. The owner of the hat is left- 
handed. Note the smudge of dirt on 
left side of brim, where he has held it 
in removing it and placing it on his 
head. 

E. The suspect also is left-handed, 
as is shown by the fact that the 
matches have all been torn from the 
pack from the left side. 
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Suppose your 


homejshould 
burn TONIGHT! 

























sonnakane Inventory Booklet 


Your fire insurance policy states that 
if there is a fire on your premises you 
“shall furnish a complete inventory 
of the destroyed, damaged and un- 
damaged property.” 

Has it occurred to you how diffi- 
cult it would be to prepare such a 
list after a fire? Many 
undoubtedly be forgotten until after 
your claim was paid and you signed 
a release! 

Make this listing before the fire 
don’t know 


items would 


occurs. And since you 
how soon it will come, do it as soon 
as possible, 

To make it easy for you, we offer 
you a special booklet for listing your 
items 


Write 


possessions which points out 
most frequently overlooked. 


for yours now. 


AMERICAN 
INSURANCE co. 


NEWARK, N. J. 

AND ITS AFFILIATES 

The Columbia Fire Insurance Co. 
Dixie Fire Insurance Co. 
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’ ; << | AMERICAN INSURANCE CO i 
' { 13 Washington St., Newark, N. J 1 
: / Dept. 1111) ] 
' i= Without charge or obligation, please : 
. send me your Household Inventory 5 
' Booklet a 
! . 
+ 
7 Nar — H 
' ' 
Street a 
: ' 
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t City State settee +. 
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POWER// 


ELECTRIC LANTERN 



















fhe most powerful, serv- 
iceable hand electric lan- 
tern for all needs — home, 
work, fishing, camping. 


80 to 100 Hours Light 
On One 6-Volt Dry Battery 
2 lights on a double action 
witch. 800 ft. beam from 
front reflector; bruad flood- 
light from top. Handle re- 
verses. Unbreakable lens. 
6% inches high. At sport 
hardware, and electrical 
dealers or write to 
DELTA ELECTRIC CO. 
Marion, Indiana Dept. 400 


$ 
Si. 
Battery 
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from liquid fuel 


heat for only 1/4¢ 


heater will heat a big 


finger-tip contre 


é BURNS 
© > 96% 
AIR! 


ONLY 4% FUEL 860 HIGH ST. 


BASS DIE FE Sores 


Grinds - Drills - Cuts - Polishes 
Carves - Routs - Saws - Sands 
Shorpens - Engraves 






A whole shop full of tools 
in one for work on all met- 
als; alloys, bone, resins, glass, 
stone, Ww ood, etc. Uses 200 ¥ 
accessories. Saves hours of ; oe, 
tedious work. 13,000 r. p.m v Socket 
A Cor DC, 110 volts. $10.75 and up, postpaid. 3 


Accesso yries Free. 










DE LUXE MODEL 


For constant s ‘tTvice, nothing com- 
pares wpe this easy-to-handle pro- 


duction tool eae ste and labor. 

Fastest, smoothest, most powerful 
t lfor its type ghe oe ng rege 
$18.50 ; 6A sories Free 


| 
Get a Demonstration at Your 
Dealer's or Order Either 
Model on 10-Days Money- 
Back Trial. Catalog Free. 





CRAFTSMAN'S PROJECT BOOK 


Ps asure and Profit with a Handee"’ | 


Easy workit ins for making many 
Send $ - Te 
Coupon i interesting nd unusual projects, £3¢ 
Today | stamps or t 


CHICAGO WHEEL & MFG. CO., 1101 W. Monroe, Dept. S, Chicago 
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Amazing new discovery gives you instant heat 
glowing, sunlike, healthy 
radiant heat. Afew plate et cheep leuid trent 
form ordinary air into many hours of snug 
an hour. This invention 
built into a new-type modern portable radiant 
room even in zero weather, 
NO SOOT, NO ASHES... PORTABLE! 
It is absolutely safe, needs no installation, has 
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Firefly Chemistry 
(Continued from page 81) 


serpents, and other symbols, and letting 
the luminous mixture of the solutions 
trickle down the cloth. 

If you can obtain a glass coil or worm, 
such as is used in some types of labora- 
tory condensers, you can produce a beau- 
tiful spiral column of glowing light—a 
sort of “witch’s lamp’’—by allowing the 
luminol mixture to drip through it. The 
source of the liquid will be invisible in 
the dark if you keep the two solutions 
apart, in a pair of separatory funnels 
which release them drop by drop, and let 
them mix just as they enter the glass 
coil. 


FOUNTAIN of light that will make 

a gorgeous display of radiance can 
be constructed from a pair of gallon 
jugs. Fill one of the jugs with the 
glowing luminol mixture and let the fluid 
siphon into the other jug, which is in- 
verted and supported at a lower level. 
The lower jug is fitted with a two-hole 
cork carrying a medicine-dropper nozzle, 
through which the luminous fountain 
spurts upward within the vessel, and 
another glass tube for a drain. The 
height of the resulting fountain depends 
upon the difference in level between the 
two jugs. A screw-type pinch clamp on 
the rubber tubing connecting the jugs 
will help to regulate the flow and turn 
the fountain on and off. 

For sure-fire results in chemical magic 
with luminol, use freshly made-up sdlu- 
tions and do not combine them until the 
moment arrives for your display. It is 
possible, however, to keep the separate 
solutions as long as several days, the one 
containing the hydrogen peroxide being 
the first to go stale by losing some of its 
oxygen. 

Chemists do not fully understand the 
strange phenomenon of cold light. Oxy- 
gen evidently plays an important part 
in it, however. Omit the hydrogen per- 
oxide from the mixture of chemicals used 
in the luminol experiments, and you will 
get no light. 

Suppose you try to supply oxygen in 
some other way—by blowing your breath, 
for instance, through a solution contain- 
ing only luminol, alkali, and potassium 
ferricyanide. Still you get no glow. Does 
it take oxygen in the peculiar nascent 
or active form that hydrogen peroxide 
liberates, to make luminol glow? You 
can readily find out. Decomposing water 
with electric current will also liberate 
nascent oxygen, and you can show that 
this will enable you to dispense with the 
hydrogen peroxide. 


OR this interesting experiment, dis- 

solve a bit of luminol in water that has 
been made alkaline with a fragment of 
sodium hydroxide or potassium hydrox- 
ide. Also stir in a small crystal of po- 
tassium ferricyanide. Then pass a cur- 
rent of electricity through the solution. 
The source of the electric current may 
be three dry cells wired in series, or so 
that the electric circuit passes through 
each in turn. Connect the positive (cen- 
ter) terminal of the combination to a 
copper wire bent into the shape of a 
star, and the negative (outer) terminal 
to a carbon rod. When the star and the 
rod are immersed a short distance apart 
in the liquid, to serve as electrodes, cur- 
rent passes through the solution. Darken 
the room and you will see the wire star 
glowing with a soft blue light. Evidently 
the new-born (Continued on page 145) 
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Firefly Chemistry 


(Continued from page 144) 
oxygen liberated at this electrode makes 
up for the absence of any hydrogen per- 
oxide in the solution. To observe the 
glow best, arrange the electrodes with 
the star on the side nearest you, since 
the action of the electric current gradu- 
ally darkens the liquid and dims the 
light. 

A mayonnaise jar with the top cut off 
makes a neat electrolytic cell, or recep- 
tacle for treating liquids with electric 
current, in experiments like the one just 
described. You will be surprised to find 
how cleanly you can remove the tops of 
these jars with the aid of an easily made 
electric bottle cutter. It will also cut 
glass tubing of any diameter larger than 
half an inch, and bottles of all shapes 
and sizes. This handy device consists of 
a length of nichrome wire to which or- 
dinary house current is supplied through 


a pair of electric heating elements. The 
latter are connected in parallel. 
O CUT a jar or bottle, file a mark 


around the entire circumference where 
the break is to be made. Then plug the 
cord of the electric bottle cutter into an 
outlet, and hold the scratched mark on 
the glass against the red-hot nichrome 
wire, turning the jar or bottle constant- 
ly. Presently a crack will start. Con- 
tinue rotating the glass vessel, however, 
until the crack has traveled all the way 
around it. Then the halves will fall apart 


of their own accord, or can easily be 
drawn apart. Emery cloth or an abra- 
sive stone will smooth and round the 
sharp edge. By using a large enough 


loop of nichrome wire, even gallon jugs 
may be cut in two. 

When a dye called fluorescein is used 
instead of luminol, the fountain-of-light 
apparatus will yield another spectacular 
lighting effect. Unlike luminol and other 


substances that glow of their own ac- 
cord, fluorescein produces light of its 
own only when it is illuminated. Dis- 


solve the merest pinch of the dye in wa- 
ter, together with a bit of alkali—say, 
sodium hydroxide or lye. The liquid 
glows or fluoresces when light strikes it 

-particularly ultra-violet light—and the 
yellow solution turns a cueer, bluish 
color. An argon bulb, obtainable from 
any dealer in electrical supplies, makes 
a good source of ultra-violet rays for this 
purpose. As a matter of fact, an ordi- 
nary ten-watt lamp can be used, but the 
visible light that it gives off will make 
the effect much less spectacular. If you 
let the alkaline solution of fluorescein 
run through your fountain, and suspend 
the argon lamp just above the lower jug, 
you will obtain a beautiful display. 


Charcoal-Driven Cars 
Are Popular in China 


AUTOMOBILES whose engines have been 
converted so they burn charcoal instead 
of gasoline are becoming increasingly 
popular in China. When so equipped, the 
cars have twenty percent less power 
than formerly, and the charcoal is 
harmful to cylinders and pistons. How- 
ever, this form of transportation is being 
encouraged, because it is important, 
from the military standpoint, to be in- 
dependent of imported petroleum. Also, 
the charcoal engines operate at a sav- 
ing of from twenty to thirty percent in 
fuel cost. 
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Snake Hunter Catches Rattlers for Fun 


(Continued from page 55) 
ra’ 
between his feet. Miller jumped aside, self. In some snakes he found seven sets 
picked the snake up on a hook, put of fangs. These are partially hollow and 
him back in his original position, and taper to a needle point. The curve to- 





calmly proceeded to repeat the stunt. ward the rear of the mouth, being pro- 
Several times Miller and his assist- jected forward in striking. 
ants have received liberal doses of ven- The tip of the fang is solid, as is the 


PX te ez 


om on their arms and clothing, while under half of the upper portion. This 
escaping the needlelike fangs. Although gives it the necessary strength. Pos- 
an uncoiled rattler can strike only three sibly a sixteenth of an inch above the 
or four inches, it can shoot venom out solid tip, as shown by photographs 
four or five feet. which Miller took, is a needle-eye open- 

ing through which venom is ejected. 








NE discovery led Miller to another A vertical groove from the opening, 8 
as he became better acquainted leading down toward the point, conveys | 11 
with the desert reptiles. He came across the poison fluid. When one is bitten by : 
a western diamond-back near Yuma, a rattler, the venom causes a rapid a 
Ariz. Setting his shutter at a thou- coagulation of the blood; the heart, un- | R 
sandth of a second, he took a position able to pass the curded substance, ceases | 
beside the snake, while a helper teased to function. é: 
it into several strikes. When I viewed x 
photographs of this scene, I noted that ""7"HE rattler’s venom sacs,” Miller | 
the snake’s mouth was open so widely explained, “are located on the up- & 
that the upper and lower jaws were in per and outer curvature of the skull 
a straight line. structure at the rear where the head | LH. 


Despite the great speed with which widens. One can cause the venom to 
the picture was exposed, the rattler’s be exuded by pressing on this portion 
head moved too fast foraclear image, thus of the head. 


a 


revealing the almost incredible swiftness “Without some means to eject the 
with which these creatures strike. venom, rattlers apparently poison them- 
On viewing the pictures under an en- selves. For that reason, only ‘hot’ Bil 
larging glass, Miller suspected that he snakes, or those containing fangs, are 
could dimly see the front fangs project- used in shows.” 
ing straight forward, as though to lance But the effect of venom on human | 
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directly into the handkerchief at which blood! How could that be determined? 
the snake was aiming. Several days Obviously, Miller could not practice on 


























later, to test the fang action, he caused live subjects, but he carried rattlers 

several rattlers to strike into blobs of by the score to his laboratory, extracted | 
putty stuck against boards. In each their poison, and mixed it with fresh | iN 

case, he found, the fangs swung for- blood specimens. From 200 neighbors in 
ward as on a pendulum and entered Hollywood he secured blood specimens, | At 
straight, as a physician pierces the and in thirty-two cases the venom | Ele 
Poured bu Profeasionat Modet | SHIN With a hypodermic needle. showed no coagulation effects. In all | = 
Another interesting fact was re- others, the blood became a sticky mass | | 

| 


Without Cost-—Test for One | their food. In each instance, the snake was brought in contact with it. 
Week This New Sea Plantiodine would strike, and then await the effects Interested by these results, Miller | qi 


vealed as he observed rattlers killing within a few seconds after the venom 











and Vitamin Concentrate! of the venom. | went further. With 382 rattlers in his 
° While traveling through a section of cages, he again milked venom from | ’ 
. 3 , Arizona infested with gophers, Miller their fangs, placed it on slides, and al- | 
Hosts of Thin, Sickly, Tired-out Folks loosed a green prairie aiiion, hoping to lowed it hy crystallize. Taking tiny | 
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physic vr help t, the new mineral Instead of coiling as he would for an would eject, into the blood streams of rT 
concentrate from the sea, has put husky, flatter immediate strike, the rattler kept his rats. In every case, the little rodents = 
ne Ft : Th — who ge epee _— head low, behind the bulwark erected died within one minute. Such is the S 
eB cesta hich fc di aetal tan pare by his body. Soon a gopher emerged. potency of a rattler’s venom! 
firm flesh, rugged strength and energy require | At that instant, the snake struck, with Miller found that rattlers do not 
Knot ' aetnns nerals often defi such force that the little rodent was thrive in captivity unless their cages 
cier he day diet. Without them nourish bowled over several times. The snake are provided with floors of sand on 
ment ten wasted. Kelpamalt helps provide crawled up beside the gopher, and when which they can scrape off the fungus . Pov 
these nat — mineral lt Assit lable iren the victim died a half minute later, the which grows on the under side of their 
- ‘ ‘ on grt - ve eat _ ie — reptile licked the fur with its tongue. bodies. Too, in many instances he found 
etacstger* cies “ahiiacion i it. Te iene s “That is a rattler’s method of learning it necessary to give them aid in shed- c 
vitally necessary to the health and proper func- | Whether any life remains,” the snake ding their skins. Grasping a snake by 
btanine of the blood. tives re They help | hunter explained. the neck, he would plunge it into a ¢ 
your system to get the real good out of food. basin of water and work the softened | 
. . ILLER carried only light equipment skin down its back and over its tail. 
Make This Simple No-Cost Test , while searching for snakes—a few | 
Pry Seed 1 Ke — lt for ergy ame Mia like | small boxes, several burlap sacks, Y OBSERVING the rattlers closely in | 
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fr you nothis Your own Doctor | Sticks fitted with metal hooks on which and not necessarily once a year as most | 
iil appr this way. Get Seedol Kelpamalt to pick up specimens. people believe. Some shed four times | 
n It costs but a few cent day to use and | Hunting commenced shortly after yearly. Thus, six rattles may indicate = 
is sold at od drug store Beware of cheap sunrise, when the reptiles emerged from an age of eighteen months, or of three ' 
u l ton the gt | their hiding places to warm themselves. years. You can’t be sure of a snake’s 
SEEDOL | Occasionally Miller picked up large rat- age from this evidence alone. 


many ous occasions, Miller now plans to re- 
sought to unravel the mystery of the turn to the desert, there to seek out 


| 
| . . . . . . } 
| tlers by the light of his headlights on Having virtually lived with venomous 
ee ama tT bbc | lonely desert roads reptiles for nearly a half year on vari- 
Through Miller's hunts, he 
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Quit Stalling! 


(Continued from page 86) 


motor won’t start under such conditions, 
and even if it does, the wettest plugs 
are likely to miss a lot till the motor 
warms up enough to dry off the mois- 
ture.” 

“Anything the matter with that float?” 
Devon asked, as Gus removed it from 
the carburetor and shook it gently. 

“Tight as a drum,” Gus replied. “If 
any gas had leaked into it, you could 
hear it slopping around when you shake 
it. There doesn’t seem to be much dirt in 
the carburetor either, so I guess we'd 
better have a look at that fuel pump.” 


US disconnected the gas pipe be- 

tween the fuel pump and the car- 
buretor, and connected the former with 
the gauge on the testing stand. Then he 
started the motor, which could be run 
for a brief time on the gasoline remain- 
ing in the carburetor float chamber. The 
gauge showed that the pressure devel- 
oped by the pump was considerably 
higher than it was supposed to be. 

“Now, here is what happens,” Gus ex- 
plained. “So long as no dirt gets under 
this needle valve that is operated by the 
rising and falling of the float, everything 
is fine, because the extra pressure is 
not nearly enough to force the needle 
open against the closing pressure pro- 
duced by the float. But the minute the 
tiniest speck of dirt lodges under the 
needle, the gas keeps on flowing after 
the gasoline level in the float chamber 
has reached its proper height. 

“Of course, the speed of this excess 
flow,” Gus went on, “depends on how 
big the speck of dirt is, as well as on the 
pressure of gasoline. And you've got to 
remember that the motor, even when it’s 
idling, uses gas steadily. If the fuel- 
pump pressure is normal, a tiny piece of 
dirt under the needle will not cause gas 
to flow faster than it is burned by the 


engine, so no harm is done.” 
“Now I get it,” Devon interrupted. 


“If the pump pressure is high, a lot more 
gas is forced through, the carburetor is 
flooded, and the motor stops from hav- 
ing too rich a mixture. So when I let 
the motor stand while I cleaned the 
plugs the first time it stalled, and while 
I tried to find a loose wire the second 
time, the excess gas cleared away and 
the motor started. And I was’ blaming 
the ignition all the time!” 


US smiled. “Anybody could make 

that mistake. The funny part of it 
is that you probably could have started 
the motor right away either time just 
by opening the dash control of the throt- 
tle and holding it that way for a few 
seconds before you stepped on the start- 
er, instead of giving the throttle pedal a 
quick jab like most people do at the in- 
stant when they step on the starter. 


“When you jab the pedal,’ Gus ex- 
plained, “this plunger shoots raw gas 
into the manifold—which is just what 
you don’t vant, because there’s too 
much gas already.” 

“So what I should remember,’ Devon 
summed up, “is that the next time the 


motor stops like that, I should get it 
started with the dash-control throttle 
and, of course, not use the choke. Is 


that right?” 

“Correct—if the dirt that’s causing the 
trouble happens to be under the float 
needle valve,” Gus pointed out. “But if 
the motor stops when it’s idling because 


dirt has partly (Continued on page 148) 





PULAR SCIENCE MONTHLY when answering 





ulvertisements in this maga 









HWESE books were 

prepared for men 
of ideas—men who have 
an article in mind that 
will make money, save 
money, labor or 
give pleasure. The av- 
erage man probably has 
betteropportunity today 
thanever before tocash- 
in on a worthwhile in- 
vention. But he must 
know what to do to 
protect himseif and 
how to get his inven- 


save 


This book tells you: 


Exactly how the Patent 


tion before the buy- Laws protect you. Why 
ing public. you need a Patent. Simple 
but important steps to 

36 Years’ take at once without cost 
Experience Fully explains patent pro 
This organization has Ce@ure. illustrates many 
interesting inventions, 


been in the business of 
helping inventors for 
thirty-six years. A large 
staff of Patent Special- 
ists gives you expert ser- 
vice. Fees reasonable. 
Deferred payments ar 
ranged. Questions an- 
swered. Facilities see 
ond to none. Be sure to 
get these valuable books 
They may save you 
time, expense, even 
later disappointment. 


115 different 
mechanical movements 
and much more. Inventors 
the country over have 
welcomed this book. We 
send it with our com- 
pliments to any seri- 
ous, interested man. 


shows you 


Don’t Delay 
Action Counts 


Don't delay needless j 
ly. The Patent Laws 1 
favor the man who is 
prompt and diligent. It 
costs you nothing to j 
learn immediately j 
what to do and how te | 
do it. Write a letter, ae 
card or use the handy 
coupon at once. 





eee al 


This book tells you: 


to put your inven- 
tion before prospective 
buyers. Gives definite facts 
about selling and marketing 

















Ilow 


never before published by 
any Patent Attorney In 
vention isn’t enough. A 
Patent isn't enough You 


must know how to cash-in 
This book deals with that 
subject. Use coupon be- 


low. Do it NOW 
c TOR 


Evans «Co. 


REGISTERED PATENT ATTORNEYS, 

Main Office: 210-L, Victor Building, 

Washington, D. C. 

Other Offices: 2610 Singer Bidg., New York; 1445-C, Monadnock 

Bidg., Chicago; 514-C, Empire Bidg., Pittsburgh; 1010-C, Hobart 

Bidg., San Francisco; 736-C, Security Bldg., Los Angeles 

4 Send me FREE copies of your books, ‘‘Patent Pro- 
tection’’ and ‘‘When and How to Sell an Invention’’ 

Same books supplied by any of branch of- 


(Note: Sa 
fice listed above.) 
i Name 


Street and No. 





City or Town 
State 


1 
~f 
—! 


147 


ine. 








“I work in cast-iron, run an auto- 
matic screw machine at Delco-Remy 
and the fine iron dust that gets onto 
a fellow’s face makes it almost sui- 
cide to try to shave every day with 
Well, I broke 


down and bought one of these Schick 


an ordinary razor. 


Shavers and what a life-saver it 
turned out to be.’”’ 

“You know, after about 17 years 
of struggling, I finally have this shav- 


ing problem whipped.’’ 
& I I 


Shaves extraordinary faces 
The Schick Shaver is good for all 
kinds of beards—from the new soft 
down on a boy’s cheek to the tough- 
est, wiriest beard ever grown. Each 
day brings us stories of Schick shav- 
ing under all kinds of different condi- 
tions — skin troubles, sun-burn, easy- 
bleeding skins, bed-ridden patients, 
blind men, cripples and older men 
who had never shaved themselves 


until they bought a Schick. 


SCHICK © SHAVER 
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than a million users now.) They 
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are no blades in the Schick. You use 
no lather. Users testify that the Schick 


pays for itself over and over again. 


Why postpone painless shaving 
another day? 

Go to an authorized Schick dealer. 

Ask him to show you how simply 

you could learn this new method 

which is changing the shaving habits 

of the world. 


1ICK DRY SHAVER, INC., STAMFORD, CONNECTICUT 
Db t Edises, Inc., San Fra 
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Quit Stalling! 


(Continued from page 147) 


clogged the carburetor jets, then you’re 
up against exactly the opposite situa- 
tion. In that case, the motor dies from 
gas starvation, so pulling out the choke 
to get a thicker mixture in the cylinders 
will get you started. And, after the 
motor is idling pretty fast, you often can 
suck the dirt out of the clogged jet by 
yanking the choke all the way out for a 
half second or so while you step on the 
throttle. That trick also will cure ‘stutter- 
ing’ caused by water in the carburetor.” 

“That makes sense,” Devon agreed, 
“but how do you know which trouble 
you're up against? Suppose she just 
stalls. How are you going to tell wheth- 
er it’s dirt under the float needle or 
dirt in the idler jet?” 


ee it usually happens in traffic,” 
Gus replied, “and the first thing you 
notice is that the motor isn’t running 
any more, the best thing to do is to 
treat the motor as if it were flooded— 
and if it doesn’t start after a couple of 
attempts, then give it the works with 
the choke. Always try the remedies in 
that order, because if you go at it the 
other way around, you'll flood the motor 
worse than ever—if flooding happens to 
be the trouble.” 

“Of course,” Gus added, “if the trou- 
ble is caused by a leaky float that lets 
the level of gasoline in the float cham- 
ber get too high, the way to get the 
motor going when it stalls from flooding 
is the same as for dirt under the float 
needle. But unless you have the float 
fixed at the first opportunity, it’ll only 
be a question of time before enough 
gas gets inside the float to sink it, and 
then your goose will be cooked. The 
motor will choke up every time you 
start it, and you won't be able to keep 
the engine running at all except at rac- 
ing speed.” 

“Seems to me,” Devon recalled, “I had 
u leaky float on a car I owned several 
years ago, and while the motor ran pret- 
ty badly, stalled often, and used a whale 
of a lot of gasoline, I could still use it, 
and it certainly didn’t stall every time I 
started the motor. Why shouldn’t a 
modern car do at least as well?” 

“Your old car,” Gus explained, as he 
finished the job on the carburetor and 
fuel pump, “undoubtedly had a vacuum- 
tank fuel feed that probably was set 
pretty close to the level of the carbu- 












retor. Besides that, I doubt if the float 
could have been so filled with gasoline 
that it wouldn’t float at all. Anyway, it 
wouldn’t have worked that well with a 
modern pump-feed system if the pres- 
sure was higher than normal.” 


duce extra pressure, too?” Devon 
asked. 

“That was one of the faults it didn’t 
have,” Gus chuckled, “although it had 
plenty of others. 

“With a vacuum tank, you know, there 
was no pressure-feed system like you 
have with a fuel pump. The gas just 
flowed down from the tank to the car- 
buretor by its own weight. 

“It’s easy to see that when you get 
your pressure by letting gasoline flow 
down by gravity from one tank to an- 
other, the only way you could get higher 
pressure without moving the vacuum 
tank would be by changing the law of | 
gravity—and even Einstein hasn’t been 
able to do that!” 


a: OULDN’T the old vacuum tank pro- | 
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Blue Grass country. You'll have to 
try a tin and see why a million men 
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HOW MANY SHAVES IN AN 


Electric Dry Shaver 


*15 


AC and DC 


used for 


CHICK SHAVERS have been 
S more than five years. More than a 
million-and-a-half men shave with the 
Schick daily. Out of their day-by-day ex- 
periences come the proofs of the lasting 
qualities of this remarkable shaver. 

No other shaver can possibly have this 
proof—none has been in use long enough 


to demonstrate that it can shave, day 


LAWRENCE ELLIs—/ and my brother-in-law have used it every day. 






after day for years, with no appreciable 
wear of the cutting surfaces. 

From thousands of unsolicited, un- 
paid-for letters we have chosen twelve ex- 
tracts which speak for themselves. These 
all come from men whose sincere en- 
thusiasm and gratitude impelled them to 
write to us about their experiences. Such 


simple truths should convince you. 


This 


totals about 2520 shaves—cost me slightly above one-half cent for each shave, 


Ww. A. N.—My shaver has been used approximately 2733 times at an average cost 


of 6/10 of a cent. 


ED ERIKSEN—I have now had over 1800 consecutive shaves. 


WILLIAM N. LEAF... 


. @ daily user for the past five hundred shaves. 


CHARLES DIMMLING—Three of us used the Schick regularly—a grand total 
of 4600 shaves. This has been done without a single repair. 


WILLIAM H. BIRD—A¢t Christmas, 1932, I was presented with a Schick. I have 
a son who also uses it. I figure this razor has done 3000 perfect shaves. 


DAVID LEWIS—I have used my Schick every day since 1932—more than 1500 


shaves. 


KENNETH C. MILLER—This morning I used mine for the 1319th time. 


E. D. MICHALKE—On November 8, 1932, I bought one of your shavers. My 
brother also used it for two years, which means an average of 6 years’ use... 


It will probably last indefinitely. 


DAVID SIMPSON—Today I have completed 1000 daily shaves with the Schick. 
D. A. TURNER—Shaved every day for three years (1095 times) without spend- 
ing a penny for repairs or replacements. 


SHIDELER H. HARPE—He and a squad of fifty-some men used his Schick for 


10 days while on flood duty. 


Now when Mr. Bird and his son had 
3000 shaves from his Schick, he dropped 
it on a wash basin, broke it and sent it in 
for repairs. He was curious to know how 
much the cutter had worn. With the pre- 
Cision instruments in our laboratory, we 
measured the cutter. It had worn barely 
one-thousandth of an inch and had metal 
enough left for thousands more shaves. 


How could shaving be 
more economical ? 
The Schick was designed, not only to be 
the fastest, closest-shaving instrument in 
the world, but to last as long as human 


brains and skill could make it. 

We do not know of any other shaver 
that duplicates or approaches these quali- 
ties. So that your investment in a Schick 
Shaver is a proved certainty, not an exper- 
imental hope. 

The Schick does pay for itself over and 
over again as many user witnesses testify. 


Go to an authorized dealer today 


Let him show you the Schick, tell you 
how you can shave the toughest beard or 
the tenderest skin with NO BLADES, NO 
LATHER and no possibility of cutting or 
hurting yourself, 


SCHICK DRY SHAVER, INC., STAMFORD, CONN. Western Distributor: Edises, Inc., San Francisco 
In Canada: Henry Birks & Sons, Ltd., and other leading stores 
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Bug Collector Objects to 
Net-Wielding Line Bucker 


More power to the football captain 
who takes his wurkouts chasing butter- 
flies! If he goes tearing after them try- 
ing to catch them on 
the wing, comic-strip LET'IM TRY THIS! 
style, he must get 
plenty of exercise in 
broken-field running. 
Maybe he’s good 
enough to pick a but- 
terfly out of the air 
like a forward pass. 
Collectors that I 
know, however, pre- 
fer to wait till the 
critter lights and 
then sneak up and pop the net over it. 
The football captain’s method will get 
him more exercise than insects!—S.D.H., 
Point Pleasant, N. J. 





One Issue for Each Hobby 
Is His Suggestion 


Your new modern type, as used in 
the last few issues, certainly has made 
your magazine a finer, easier-to-read 
book. I enjoy every issue. The letters 
from various hobbyists, each asking you 
to devote more space to his own special 
subject, have given me an idea. Why 
not put out a special issue for each 
hobby? That is, in any one month, in- 
stead of having a radio department, 
microscopy page, and chemistry article, 
turn all this space over to just one sub- 
ject. One month it would be chemistry, 
the next, radio, and so on. In this way, 
all of the hobbies are put on a big scale, 
and each is given the special notice that 
it deserves. If the thing were handled in 
this way, all the clamoring hobbyists 
would get what they want.—L.F., Jr., 
3altimore, Md. 


Wants a Lens To Focus 
Short-Wave Broadcasts 


FRANKLY admitting that I know little 
of physics, even though I am continual- 
ly interested in various natural laws, I 
would like to submit 
this question, which 4OWABOUT A 
is one of several that TELEGRAPH wiRE? 
have been on my 
mind for some time. 
Perhaps other read- 
ers can find an an- 
swer to it. A glass 
lens can be made to S fas 
focus light. Why can- i> he: 
not a lens be made \steg 2 
that would focus a a i 
short-wave radio 
broadcast? There must be some sub- 
stance, I think, through which these 
waves will be deflected when they pass 
through, and if a piece of such a sub- 
stance were properly shaped, it would 
enable the waves to be sent out in a 
parallel beam like that of a spotlight, 
thus enabling messages to be sent over 
longer distances, with less dispersal of 
the radio waves where they are not need- 
ed.—A.P., Youngstown, Ohio. 
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A Gem Among Hobbies 
Is Stone Cutting 


Won’t you please try to give more 
hints for amateur lapidaries? Person- 
ally, I would like to know a whole lot 
more about the work than was contained 
in the excellent articles you have already 
published. If you can give us more 
hints on stone cutting, especially on set- 
ting up a good outfit in a small space, I 
would appreciate that information.— 
C.S.M., Pierce City, Mo. 


Thinks Human Hair Would 
Toughen Automobile Tires 


ANOTHER reader asked, “Where does 
rubber go when it wears out?” I can’t 
answer that question, but I would like 
to make a suggestion. It should be pos- 
sible to work human 
hair into the rubber 
when the tires are 
made. Hair, being 
elastic, as well as 
strong, would in- 
crease the durabili- 
ty of the tires. This 
would probably make 
them wear as much 
as twenty-five  per- 
cent longer. Tons of 
hair clippings are 
thrown away by barber shops every year, 
so there would be little trouble in find- 
ing a source of supply for the hair— 
J.H.V., Farmingdale, N. Y. 


BUT IT'S GONNA BE 
WORTH MONEY ! 





Amateur Chemists Swap 
Ideas and Chemicals 


WE HAVE an amateur chemist’s club 
in our city through which we exchange 
ideas and swap chemicals. What I 
would most like to see in your articles 
on chemistry is more about analysis of 
everyday substances. We all are inter- 
ested in knowing the chemical composi- 
tion of the foods we eat and the various 
other preparations that enter into our 
daily lives.—L.T.K., Swift Current, Sask., 
Canada. 


He Sees Stars Better 
From Corner of Eye 


IN your article, “Don’t Believe Your 
Eyes,” mention was made of the strobo- 
scopic effect that sometimes makes mov- 
ing objects appear to stand still. I 
have never noticed this illusion, but have 
seen a similar one. While sitting or 
standing perfectly still, and watching out 
of the side of my eyes, I have seen a 
moving fan slow down, but never stop 
completely. Another illusion that puzzles 
me is this: as an amateur astronomer, 
I often want to make out the details 
of some faint star, and I find that I can 
see it better out of the corner of my 
eye. That is, I center my gaze at a 
point forty-five degrees away from the 


star. Perhaps this is an individual char- 
acteristic, because I wear glasses for 
short-sightedness, and find that I can do 
many things with my eyes that other 
people are unable to accomplish.—D.P., 
Sydney, Australia. 


Baking-Soda Chemistry 
Is Not for Him 


PLEASE give us more chemistry. Not 
baking-soda chemistry, but real, hon- 
est-to-goodness articles that teach, as 
well as demonstrate on a small scale the 
numerous processes 
and methods used in YOU'N ME , [Ib 
industrial plants. I pP ; 
would like to know 
more about the reac- 
‘tions that go on in 
the analysis of iron, 
steel, food, and soil, 
as well as in the 
preparation of  or- 
ganic and inorganic 
compounds. Let’s do 
away with pickle-bot- 
tle apparatus. All it does is take up val- 
uable space and time. If we are going 
to perform real experiments, we must 
have real equipment.—P.B., Buffalo, N. Y. 





They’re Still Harping 
on Electric Organs 


A FEW months ago, another reader re- 
quested a few articles dealing with elec- 
tric organs, and ever since then, I have 
been waiting for them. But alas, no 
luck! With all the advancement made 
in the line of organ construction, I’m 
sure there must be plenty of facts to 
make interesting reading. What is the 
secret of these beautiful tones produced 
without pipes or reeds? By the way, I 
enjoyed “Musical Magician” a lot. Let’s 
have more articles like this, too.— 
J.D.V., Philadelphia, Pa. 


Sounds Like a Trick 
You’d Do With Mirrors 


L AGREE with those readers who think 
Our Readers Say is not the least in- 
teresting section of an exceedingly in- 
teresting magazine, 
and I’d like to con- \IF YA WAS DOWN 
tribute this little INA COAL MINE 
problem, which, while THEYD ALL BE BLACK! 
not mathematical, is 
a test in deduction 
for the amateur Sher- 
lock Holmes. Three 
men applied for a 
job in a detective 
agency. The man- 
ager, who could hire 
only one, gave them 
this test: He showed them five disks— 
two white, and three black. Then, stick- 
ing one disk on each man’s forehead, 
he placed the applicants in a room and 
promised the (Continued on page 8) 
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Lgl Cénddioning IS HERE! 


How the new scientific use of Better Light 

















In the above photo, the Home Light- 
ing Advisor is using a Light Meter 
to measure the amount of light from 
an I. E. S. Better Sight Lamp. She is holding the Light Meter at the place 
where seeing tasks are done. A close-up of the Light Meter is also shown. 
The printed dial indicates how much light a lamp is giving and whether 
it is enough for easy seeing without eyestrain. 














Carefully conducted experiments prove 
that Light Conditioned schoolrooms help 
children get better marks, by enabling 





them to see and understand things better. 








Light Conditioning helped a Cleveland 
factory increase night production so that 
total production was up more than 26% 
and overall spoilage down 30%. 
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THE FIRST STEP IN LIGHT CONDITIONING... CHANGE 
TO THE NEW AND BRIGHTER MAZDA LAMPS MADE BY 


GENERAL 








for Betier Sight is helping to relieve eyestrain 
a bringing better working conditions and 


new joy in living to young and old alike in 


millions of homes, stores, offices, 


factories and schools. 














N the few short centuries since mankind moved indoors, civiliza- 
tion has laid heavy burdens on our eyes.. 
results. One child in five in our public schools, 40 college students in 
a hundred, and half the people over 35 have defective vision! These 
are average U. S. figures, according to reliable estimates. 


. and with appalling 


The kindly and skilful services of eyesight specialists have done 
much to correct or relieve these eye troubles... but not until the 
last decade has science pointed the way to proper lighting for our 


modern, complex seeing needs. There is nothing mysterious 
about Light Conditioning. It is simply providing the right 
amount of light and the right kind of lighting for Seeing, 
Comfort and Beauty, wherever eyes are used in work or 
play. And the day is fast approaching when Light Condi- 
tioning will be as common as good plumbing. 


Light Conditioning is going on all around you. You might 
be amazed to know that there are more than 5,000 Light 
Conditioning experts at work today, measuring and study- 
ing the lighting in homes, schools, offices, factories, stores 
and public buildings. Nearly every electric service com- 
pany has on its staff one or more of these trained experts, 
whose services are offered to the community free of charge. 


For as little as 15c or 20c you can take the first real step 
toward a Light Conditioned home! One new 1937 G-E 
bulb of the proper size —in the right place — will make a 
surprising difference. And the new 1937 G-E bulbs give 
more light at no additional cost for current! 


The new I. E. S. Better Sight Lamps help solve the Light 
Conditioning problem because they are designed to give 
several times as much useful light as ordinary lamps. 


FREE new 
ILLUSTRATED BOOKLET 


Just off the press! General Electric’s new 
free booklet tells exactly what you want 
to know about Light Conditioning. Gives 
easy, practical and inexpensive ways to 
make seeing easier and safer for your 
family. Send for your free copy. Address 
General Electric Co., Dept. 166PS, Nela 
Park, Cleveland, Ohio. 
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WORKMAN AND HOMECKAPTSMAN 
AGREE 


It’s a pleasure to buy files this new way! “I never did like to wait 
while the clerk hunted the file | wanted — the Self-Service Display 


saves me lots of time,” says the carpenter . 


* “Pm particular about 
the files I buy,” the homecraftsman adds. “The cellophane wrapping 
lets me tell at a glance.” * * No more searching through boxes... 
no more unwrapping yards of brown paper .. . alert hardware stores 
in your community now have pop- 
ular sizes and types of fast-cutting 
Nicholson or Black Diamond 
Files, cellophane wrapped in this 
colorful, convenient display 
unit. Nicholson File Company, 


Providence, R. I., U. S. A. 





PATENTS 
PENDING 


A FILE FOR EVERY PURPOSE 
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job to the first one who came out and 
announced the color of the disk he was 
wearing. In a few minutes, one of the 
men emerged, and said, “My disk is 
black, because the other two are black.” 
What were his deductions to arrive at 
this conclusion?—J.A.M., London, Eng- 
land. 


Make-Up Question Plagues 
Home-Movie Producer 


MY REQUEST concerns amateur movie 
photography, a subject on which you 
have published much useful information 
in the past. In a future issue, I would 
like to see an ar- pen > 
ticle telling how one VE GCT M ON. yreo4 
could rig up asound- col 
recording machine F 
for home movies, if 
such a thing is 
practical for ama- » 
teurs. Also, would Gi) 
you mind telling us SI 
a few things about / y 
how to produce our x 
own feature  pic- 
tures? Making up 
the actors, getting good camera angles, 
and photographing close-ups all are 
problems that come up in this connec- 
tion.—A.A.P., Fitchburg, Mass. 


Radio Hams: Try This Problem 


SUPPOSE we arranged two radio-trans- 
mitting stations so the loudspeakers of 
their receivers pointed right at the mi- 
crophones. Each receiver would be tuned 
to the wave length of the other sta- 
tion’s transmitter. Now, if we made an 
announcement into one of the micro- 
phones, what would happen? Would the 
words keep repeating themselves from 
receiver to transmitter, and so on, in- 
definitely? Would the signal fade out 
in time? Or, in spite of the way the 
loudspeakers and microphones are ar- 
ranged, would the signal be instantane- 
ous?—H.A., Long Beach, N. Y. 


Monthly Flight Column 
For Model Aviators 


Our local model-airplane club, which 
consists of ten members, recently ana- 
lyzed your magazine and concluded that 
only one thing was 
lacking, namely, a SlJd yad “He 
model-airplane de- (i a 

= MEANING, IF 1T WAS 

partment. Why not jy cyinese iT WOULD 
inaugurate a special g¢ 4 GOOD MAGAZINE! 
section devoted to 
modelmaking hints, 
and, occasionally, 
plans for a real fly- 
ing model? In ad- 
dition, it occurred to 
us that “Popular 
Science of the Screen” 
might show how the model-airplane hob- 
by is progressing, by filming contests 
and showing the activities of clubs.— 
N.G.D., Albany, N. Y. 
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Why Telescope Mirrors 


Are Made of Glass 


TELESCOPE mirrors, a reader suggests, 
might be made of metal instead of glass. 
This is not a new idea. In fact, the first 
reflecting telescopes did have metal mir- 
rors, but this material was soon found to 
be unsatisfactory and discarded in favor 
of glass. First of all, glass can be ground 
to a greater degree of accuracy than the 
metal. This is important because tiny 
defects in the (Continued on page 10) 


(Continued from page 6) 
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MY RAISE DIDN'T COME THROUGH ' BILL, JUST MAILING THAT 
MARY-1 MIGHT AS WELL GIVE UP. | A TOM GREEN WENT COUPON GAVE ME A QUICK 
IT ALL LOOKS SO HOPELESS. INTO RADIO ANDO HE'S START TO SUCCESS IN RADIO, 











MAIL THIS ONE TONIGHT 





(2 MAKING GOOD MONEY, 
3) TOO. I'LL SEE HIM 
{RIGHT AWAY. 


IT ISN'T HOPELESS EITHER 
BILL. WHY DON'T YOU 
TRY A NEW FIELD 

LIKE tiene, 





























; YOU SURE KNOW J THAT's $15 I'VE 
TOM'S RIGHT - AN UNTRAINED TRAINING FOR RADIO IS EASY AND I'M RADIO- MY SET 
MADE THIS WEEK 


MAN HASN'T A CHANCE. I'M GETTING ALONG FAST~-- : NEVER SOUNDE 
GOING TO TRAIN FOR CAN GET & JOB SERVICING SETS . SETTER and IN SPARE TIME 











































RADIO TOO. IT'S 600" 
TODAY'S FIELD OR INSTALL in, 

OF GOOD PAY Slo 

OPPORTUNITIES 
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THERE'S NO END TO THE 
GOOD JOBS FOR THE 
TRAINED RADIO MAN 
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(| In Your Spare Time For A 
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}SO FAST IN RADIO. 


















Many Radio Experts Make $30, $50, $75 a Week 
Do you want to make more money? Broadcasting stations 
employ engineers, operators, station managers and pay up 
to $5,000 a year. Spare time Radio set servicing pays as 
much as $200 to $500 a year—full time servicing pays as 
much as $30, $50, $75 a week. Many Radio Experts oper- 
ate full or part time Radio businesses. Radio manufac- 
turers and jobbers employ testers, inspectors, foremen, en- 
gineers, servicemen, paying up to $6,000 a year. Radio op- 
erators on ships get good pay, see the world. Automobile, 


HERE’S 2) {ele} g police, aviation, commercial Radio, loud speaker systems 
. offer good opportunities now and for the future. Televi- 

















































q THAT MY TRAINING PAYS sion promises many good jobs soon. Men I trained have 
; good jobs in these branches of Radio. ‘ 
: 8 J “ J. E. SMITH, President, 
sf ationa tadio nstitute. 
j Secured Job Many Make $5, $10, $15, a Week Extra Established 1914 
as Broadcast $10 to $25 in Spare Time While Learning The man who has directed 
‘an Operator after a Week in Almost every neighborhood needs a good spare time serviceman. The day the home study training of 
‘Suant Spare Time you enroll I start sending Extra Money Job Sheets showing how to do Radio more men for Radio than any 
wenty repair jobs. Throughout your training I send plans and ideas that made good other man in America 
Lessons spare time money for hundreds. I send Special Equipment to conduct ex- 
periments, build circuits, get practical experience. I GIVE YOU A COM- 
1ad completed “T am making fr 510 PLETE, MODERN, PROFESSIONAL ALL WAVE, ALL PURPOSE RADIO 
enty lessons I to $25 a week in spare SET SERVICING INSTRUMENT TO HELP SERVICE SETS QUICKER— 
ed my license as time while still holding SAVE TIME, MAKE MORE MONEY. 
‘ yroadcast operator = a job as a ma- 
i > e ) > e int owe my. success .- e 
ad, Hnaendioteny Stent te oN kL we . Find Out What Radio Offers You 
1m now chief operator.’ RUPP, 203 W. Front St., Mail the coupon now for ‘‘Rich Rewards in Radio.”’ It’s free to any fellow 
HOLLIS F. HAYES, 8&5 West Conshohocken, Pa. over 16 years old. It points out Radio’s spare time and full time opportuni- 
Madison St., Lapeer, Mich. ties, also those coming in Television; tells about my Training in Radio and 
Television; shows you letters from men I trained, telling what they are do- 
. ing and earning: shows my Money Back Agreement. MAIL COUPON in an 
$3,500 a Year envelope, or paste on a postcard--NOW ! 
$ in 
L Own Business J. E. SMITH, President, Dept. 7MP3 
“After ¢ National Radio Institute, Washington, D. C. 
‘ i 
os a Ra ~~ Oe OFM ae KN SSS SSAA ow KOR 
e ed a Ra s J. E. SMITH, President, Dept. 7MP3 
> VI and ave 
3 ' r. J National Radio Institute, Washington, D. C. 
Buffal 





Dear Mr. Smith: Without obligating me, send ‘‘Rich Rewards in Radio,’’ which points 
out the opportunities in Radio and explains your 50-50 method of training men at home to 
become Radio Experts (Please Write Plainly.) 


Over $1,000 
Before 
Graduating 


NAME pee AGE 


‘‘Before completing 
half the N.R *. Course 
I was servicing sets, 
ide $1,000 to $1,200 before 
re I am doing Radio 
n ice \ k fo myself now.’”” 
ASHLEY G ALDRIDGE, 1228 
Shepherd St., Petersburg, Va. 
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0,000 Mitts! 


100,000 MILES...OR EVEN MORE... 
NO MATTER HOW LONG YOU OWN 
YOUR CAR...NO MATTER HOW FAR 
YOU DRIVE IT..THIS BATTERY 1S 
GUARANTEED NOT TO COST YOU A 
CENT FOR REPAIRS OR REPLACEMENT 








OTORISTS, that’s some guarantee. But Goodrich isn’t 
M afraid to make it, because the new Goodrich Kath- 
anode Electro-Pak is so rugged in construction, so 
powerful in performance, that Goodrich can afford to 
back it up with the most amazing guarantee ever written. 
Put this battery in your car—then—no matter how long you 
own your car—whether you drive it 10,000 or 100,000 
miles—you'll never have to pay a cent for battery repairs 
or replacement. 

Why put up with stuttering starts and weak lights— 
when this super-power battery will give you the extra 
power you need for all-around battery satisfaction, even 
in coldest weather? And remember, this power is sealed 
in by the exclusive Goodrich power-saving top cover. 


There’s a Goodrich Battery 
For Every Need and Pocketbook 


Regardless of how much or how little you can spend— 
insist on a Goodrich Battery. You'll get dependable starts 
quicker—more power /ongerand make your money go fur- 
ther! Your Goodrich Tire and Battery Dealer or Goodrich 
Silvertown Store will gladly show you the correct size and 
type of battery to meet your requirements and budget. 








WP 














LICK OLD MAN WINTER THE GOODRICH WAY 


Goodrich katuanone Lect Zk 


NO MORE 
REPAIR BILLS 














NO MORE 
REPLACEMENT 
COSTS 
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GUARANTEED AS LONG AS YOU OWN YOUR CAR 
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surface of the mirror will cause the 
formation of a poor image. Also, while 
metals expand and contract consider- 
ably under the effect of heat and cold, 
thus altering the shape of the mirror, 
glass expands so little that the effect of 
temperature is negligible. The same 
reader also says that a glass mirror can- 
not be focused accurately at any defi- 
nite point. This is true of all spherical 
mirrors, regardless of their material. 
If the mirror is ground to a parabola, 
however, it can be focused accurately, 
whether it is glass or metal. Clear 
quartz is the only material considered 
better than glass for, making optical 
instruments.—D.W.C., Simsbury, Conn. 


| A Circular City Wall 
| Has This Reader Cornered 


Here is a problem that I was con- 
fronted with recently. I would like to 


see how the puzzle enthusiasts of Our 
A certain city has 


Readers Say solve it. 
a circular wall 
around it, and in this 
wall are four gates, 
pointing north, south, 
east, and west. A 
house stands outside 
the city, three miles 
north of the north 
gate, and it can just 
be seen from a point 
nine miles east of the 
south gate. The prob- 
lem is to find the di- 
ameter of the wall that surrounds the 
city. Can any reader solve it?—J.J., 
Norwood, Mass. 


Old Camera-Film Spools 
Make Good Stirring Rods 


B. H. E. wants a use for old film spools. 
I toss them into a box and keep them 
handy in the darkroom. When I’m mak- 
ing up a trayful of developer or hypo, 
I snap off one metal end of a spool in a 
convenient crack between two beams, 
and use the wooden stick as a stirring 
rod. The remaining metal end makes a 
perfect handle for applying pressure in 
crushing chemicals. Once I had the 
temerity to submit the idea to a photo- 
graphic magazine and was sternly told, 
“The use of wooden stirring rods is 
filthy and dangerous.” Perhaps I hadn’t 
made it clear that I use a clean, fresh 
one each time.—C.K.G., Newark, N. J. 


Hub-Cap Reflectors 
Make Trailer Safer 


HAVING lived in a house trailer for sev- 
eral years, and yanked it over roads at 
all hours of the day and night, I find one 
problem uppermost in the trailerite’s 
mind: Will other motorists know I have 
a trailer in tow when they come from a 
side road at night? It’s easy to talk 
about putting lights on the sides of the 
trailer, but there’s a limit to the juice 
the car’s battery can deliver. The best 
solution I have found is to use plenty of 
reflectors along the sides. Besides these, 
I have put three small reflectors, of the 
type used on license plates, on each hub 
cap. When the wheels are turning, they 
make a good flash. I would prefer one 
big reflector on each hub, but have been 
unable to purchase any that are suit- 
able. I think this would be a good item 
for stores to sell—a hub cap with built- 








22 





~ ot eet eee eee ee eo ae 2 ee ee 

















10 Please menti 


n POPULAR ScrENCE MONTHLY when answe 


ring advertisements in this magazine. 


POPULAR SCIENCE MONTHLY 



























IS Soar ces 





+ 1 ace en 








in reflector, not only for trailers, but 
for cars, too. Or, it might be more prac- 
tical to offer a reflector designed to be 
screwed to the hub cap of a car in such 
a way that it would not interfere with 
the grease cup inside.—G.E.H., Tucson, 
Ariz. 


We Don’t Know What To Do 
With the One Weve Got 


A REFLECTING tele- 


scope was requested NOVA POP 
by another reader Sci ENCIA 'y 
recently, and I WOW S THAT: 





would like to sec- ee 
ond his motion. Of 
course, I don’t ex- 
pect that you will 
print these plans 
just for the bene- 
fit of two readers, 
but if you do find 
room to publish 
them, I promise to find a new planet and 
give you sole rights to it—R.E.F., Wild- 
wood, N. J. 


““Just Step Into My Darkroom“’ 
Said Our Reader to the Fly 


Two other readers recently gave their 
theories as to the reason a fly evades 
the swatter so easily. One said the fly 
felt the heat of one’s approaching hard, 
while the other held that it was the rush 
of air currents in front of the swatter 
that warned the insect. The fly’s elab- 
orate compound eyes, it seemed to me, 
were his real defense, and so I decided 
to try an experiment. Being a photog- 
rapher, I am accustomed to working in 
the dim red light of a darkroom, but the 
flies, it seems, are not. I lured the in- 
sects into my darkroom with ammonia, 
and soon had plenty to experiment with. 
(Incidentally, the success of this bait 
seems to show that flies are attracted to 
decaying garbage by the odor of am- 
monia gas given off from the refuse.) 
When I turned off all the lights except 
the dim, red lamp used in developing, 
I found that the flies could be picked up 
readily between the fingers, a feat that 
would be impossible in ordinary light. 
This, I think, shows that flies are warned 
of danger by seeing it, not by air cur- 
rents or heat. As a matter of fact, if a 
fly lights on your hand, and you blow on 
it, often the air current will only cause 
the insect to cling more tightly than 
ever.—C.T.T., Peoria, Ill. 


Putting Engine at the Side 
Turns Car Into a Crab 


May I put a hand into the controversy 
as to whether a car pulls or pushes it- 
self out of a hole? Perhaps I will get 
my fingers burnt. It 
seems a rather silly 
argument, because it 
makes no difference 
if the car pulls or 
pushes, just so long 
as it does get out. If 
the location of the 
power plant were the 
only thing that count- 
ed, imagineacar that 
had the engine mount- 
ed ona special frame 
off to one side, with the power applied to 
the rear wheels in the normal manner. 
This is not an impossible mechanical 
feat. If a car so constructed, with the 
engine at the side, got stuck in a deep 
mud puddle, would it be said to move out 
of the hole sideways?—R.C.M., Erie, Pa. 
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STEP NO. I 
Make a rough pencil sketch of  y; 
your invention, describe it fully  } 
and send it to us with fee for pre- 
liminary search through patents in 
the United States Patent Office. 


STEP NO. 2 


Our trained searchers will then 


make a preliminary search of 


pertinent U. S. Patents. 


ing 


re 


INVENTORS 


——— SEND FOR THIS FREE BOOK 


KNOW HOW TO START... KNOW 


EACH STEP TO TAKE 


Search at the U. S. 


invention—or that your invention has 


at once. 


yur letter requesting search- 


present the discovery of entirely new principles. 


Patents offer 
The business 


These improvement 
if commercially useful. 


Matters. 


terms of payment. 


STEP NO. 3 

Our complete report of search and 
opinion on patentability mailed to 
\ u 


STEP NO. 4 


If you decide to make patent ap 


plication, drawings and_ proper 
yapers will be prepared for pres- 
entation of your invention to U. S. 
Patent Office. 


\Se eae eee eee ee ee ee SS 












NOVEMBER, 1937 


Please mention PopuLaR SCIENCE MONTHLY when answering advertisements in this magazine. 


points 


FREE BOOK TELLS HOW! 


How the Patent Laws protect you; why it is important to avoid loss 
of time in getting your application filed; and many other important 
You may have much to gain and nothing to lose by sending 


for this book TODAY. 


FREE RECORD TELLS HOW 


Our FREE Record of Invention Form enables you to make in convenient 
form a sketch of your invention and have it witnessed in a manner of 
value to you should the occasion for evidence arise. 


MAIL THIS COUPON NOW 
CLARENCE A.O' BRIEN 


been 


These 


large 
world 


Before Going Too Far With Your Invention 


The Free Book shown here was prepared for inventors, to 
\ show them exactly what steps they must take to secure a 
\ PATENT. If you have an invention, you should send for 
this book AT ONCE. It will tell you exactly how an ap- 
\ plication for a Patent is made, what information you must 
furnish your attorney, and what steps he must take in 
order to protect your interests. Remember, inventing an 
article is one thing—securing the exclusive right to manufac- 
ture it, use it, or sell it is another. Without a U. S. Patent, 
you cannot expect to reap the profits that your invention 
may make possible. Send at once for this book. After you 
get that, you'll know exactly what to do to protect yourself. 


IMMEDIATE SEARCH NECESSARY 


Patent Office will disclose one of three 
things: That you have hit upon an entirely original invention 

that you have suggested patentable improvements upon an exist- 
anticipated 
throughout, and you should drop it. You should have this infor- 
Our FREE BOOK tells everything you need 
We will mail this book upon receipt of 
or if you want to read it before 
having search made, simply fill out the coupon below. 


WHAT A PATENT DOES FOR YOU 
Every year thousands of Patents are granted. Very few, however, 
Most of them 
provide new methods of doing some everyday thing in a better 
way—changes for greater efficiency, usefulness, adaptability, or 
beauty in some previously Patented thing. 
MENTS are Patentable if new, and actually represent new in- 
ventions. 
profit 
proved products and services. 


: . EP Ur + eat , ‘ " » 
WE SERVE YOU QUICKLY AND SECRETLY 
We have secured patents for inventors located in every state in the Union, 
Our organization is a large and efficient one. Our practice is confined en 
tirely to Patents, Trade-Marks, and Copyrights. 
experience in Patent 


chances 
wants 


We have had years of 
When you place your invention in our 
hands, we are in position to proceed at once to secure protection for you. 
Our fees are reasonable, and, if you desire, we can arrange convenient 





€& HYMAN BERMAN 


88-R Adams Building 
Washington, D. C. 
REGISTERED PATENT ATTORNEYS 
BEFORE U. 8S. PATENT OFFICE 
Please send me at once your Big Free 
“Patent Guide for the Inventor” and “Record of 


form. This request does not obligate me. 
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y Doing’’ method of practical shop training 
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of money need not hold you back... 

Get training first; then take 18 months to 

ma!! monthly tuition payments start- 

ing 5 Months after you begin training. 


LEARN IN 12 WEEKS 


» Training is practical, thorough, easy to 
you learn quickly by doing actual 
jobs on real electrical machinery --- NOT 
oks or printed lessons. You don’t need 
previous experience or a lot of book learning. 
tors guide you every step of the 
Start any time. 
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LEARN TO PLAY 
BY NOTE 
Piano Guitar 
Violin Saxophone 
Organ Mandolin 
Tenor Banjo 
Hawaiian Guitar 
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More $5 Prize Winners 


Two prize winning letters 
in POPULAR SCIENCE MONTHLY’S 
new Secrets of Success contest—‘What 
Home Study Has Meant to Me”—are 
printed below. Read these stories care- 
fully because your own career may be 
just as interesting and inspiring to other 
readers. If you think so, put it down on 
paper and send it in. We will pay $5 for 


every letter we publish. 
CONTEST RULES 
Only letters from bonafide home 


study school students will be considered 
and these must contain the name of the 
school and the name of the company, or 
companies, for whom you have worked 
since graduation. (Names, however, 
will be deleted from the letters when 
published.) We also want to know the 
kind of course you took and the type 
of position you have held. Your own 


identity will be kept anonymous, if 
desired. 
We are interested in facts, not lit- 


erary ability, but please write clearly, 
completely, and keep your letters with- 
in 750 words. We are not looking for 
“get-rich-quick” stories or freak ad- 
ventures, and authors must be prepared 
to substantiate the truth of the state- 


ments. Manuscripts submitted and 
printed become the property of this 
magazine, and we are not responsible 


for the return of rejected stories unless 
sufficient postage is provided for this 
purpose. Address your contribution to 
Success Story, 353 Fourth Avenue, New 
York, N. Y. 


FROM LAUNDRY 
WORKER TO CITY 
POWER SUPERINTENDENT 
THROUGH HOMESTUDY 


“A correspondence school course has 
enabled me to realize my life ambition 
to become an electrical engineer. When 
I had completed two years of high 
school I was forced, through circum- 
stances beyond my control to quit school 
and take a job. The only work available 

yas a job as assistant in a laundry. I 
took the job, but the idea that some day 
I would get to finish my schooling and 
study electricity never left my mind. 

“T had worked at the laundry for two 
years when I heard of a job as assist- 
ant engineer in the local light plant. 
The plant was a small privately owned 
concern operated in conjunction with a 
woolen mill. The pay wasn’t high, but 
here was a chance to get some prac- 
tical experience in the electrical field. I 
applied for the job and was accepted. 


inswering advertisements in this magazine 









To EARN 


ane money in AVIATION 


| $200 to $500 a month— “=i 


This is the kind of a salary you should 
look forward to earning in aviation. But 
first you must have proper training 
uch as Lincoln offers you 

Government Approved! We 
for Pilot’s License of all grades 










train you 
, includ- 


ing transport; also for Airplane and 

Engine Mechanic’s License, Sheet Metal, 
Welding, ete. Buildings and facilities among 
finest in America. 14 modern training planes—12 
hops and laboratories. 27th year, 17th year teach- 




























s, Rural Carriers, Railway Postal 


ing aviation. We assist our graduates in obtaining positions 
LINCOLN AIRPLANE & FLYING SCHOOL 
213-H Aircraft Bidg. Lincoln, Nebraska 
C - 
4 DON’T COPY - LEARN TO ORIGINATE! 
ORIGINAL CARTOONS at home that you et 
SELL! Course has 26 lessons and 600 ~o gy = 
nm 
_RAYE BURNS SCHOOL, cr 20, Box 2194, CLEVELAND, OHIO 
EL inrernc AL 
of a 4-year college course, Bliss offers a con- 
densed ONE YEAR residence training, combin 
ly B ON REQUEST! 
BLIS ELECTRICAL 
x 111 Takoma Ave., Washington, D.C. | 
Positions Clerk Carrier 
Clerks, Postmasters, File Clerks, and many others 
mon school education sufficient. Examinations often 
Established 1896. Send for our Civil Service Catalog 


in the industry. Write today for complete information. Please stateage. 
RAYE BURNS will teach you HOW to CREATE 85 
Send name and address for free detail 
For those who can’t afford the time and expense 
ing essential Theory and Practice. 45th year, 
SCHOOL 
Splendid salaries, easy work, vacation with pay. Com- 
Columbian Correspondence College Washington, D. C. 






















demand. Complete courses in arc 
and acet: ne welding, metal fin- 
ishing, body and fender bumping, 
spray painting and collision work. 
Special low rates. Write today. 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 













US.GOVT JOBS 


Earn $1850 to $3000 a Year 
Excellent opportunities for citizens 18 to 50. No special ex- 
perience needed. Railway Postal Clerks may earn $155 first 
month; Customs Inspectors as high as $3,000 a year. Send for 
my FREE BOOK ‘‘How toSecure a Government Position.’’ It 
tells about many good government jobs and how my instruc- 
tion helps to qualify you for the job you want. Write AtONCE 


Arthur R. Patterson, (former Govt. Examiner) Principal, PAT - 
1611 Mercantile Bidg., Rochester, N. Y. 


TERSON SCHOOL, 
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Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary, 
New easy method. Nothing else like it. Send at once for 
free booklet—“*Win Success in Advertising,” and require- 
ments. No obligation. Page-Davis School of Advertising 
3601 Michigan Ave., Dept. I 1368, Chicago, U. S. A. U.S. A. 
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[| SPEAK ANY MODERN LANGUAGE 
IN 3 MONTHS BY LINGUAPHONE 
UNIQUE METHOD BRINGS VOICES 
OF NATIVE MASTERS INTO YOUR 
OWN HOME..SEND FOR FREE BOOK 


LINGUAPHONE INSTITUTE 
31 Rockefeller Center - New York 
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Secrets of Success 


Before long I was appointed engineer, 
and began immediately to work on a 
correspondence course in electric- 
al engineering. 

“In 1916, the city bought the light 
plant and planned to operate it as a 
municipal enterprise. I applied for the 
job and, largely on my record with the 
Correspondence School, was elect- 
ed superintendent. I completed the course 
shortly before beginning my new du- 
ties. When the city bought the plant it 
was in bad state of repair, and it was 
decided to spend quite a large sum in 
re-equipping the plant and extending 
the service. The same year, 1916, I was 
made Superintendent of the municipally 
owned water plant. 

“I have served the city continuously 
since 1916, under three Republican and 
two Democratic administrations. When 
I became superintendent of the plants 








they were valued at about $50,000. To- | 
day they are valued by the state tax | 
board at approximately $600,000. Our | 
light and water rates compare favor- | 
ably with cities of like size throughout | 
the state, yet our city has been free | 


from city taxation since 1932. All 


city expenses are paid from the earn- | 


ings of our plants. Besides this, our 
city, thoroughly modern in every re- 
spect, does not have one penny of out- 
standing indebtedness. We have hard 
surfaced streets, street sweepers, gar- 
bage and ash collection, a white way 
lighting =ystem, a modern fire depart- 
ment, and a new thoroughly modern 
filtration plant—all paid for from the 
earnings of our plants.” 

—L. G., Vincennes, Indiana 


STARTS COURSE AT 
35; WINS BIGGER, 
BETTER JOB AT 37: 


AT THE age of 35 years—1922—with 


| a sixth grade education I was wérking 


; Spondence course with 


for —————- Company for $20.00 per 
week. At the age of 37—1924—with a 
sixth grade education plus a corre- 
—— School 
I was Service Superintendent for 
—- Company at $200.00 per month. I 
have held three different jobs since 
then at from $40.00 to $60.00 per week. 
Have never been laid off for any cause 
since taking this course. Have been on 
the present job 8 years. 

I have a number of offers every 








| year, but as the present job is so near 


ideal I refuse them all even for more 


money. 


There were times while working on 


| this electrical course that I was. so 
| hard pressed for money that I almost 


gave up. With $20.00 a week I had to 
pay rent, buy clothes and groceries, 
try to keep a girl and two boys in 
school. The wife and I did almost with- 


| out. Thanks to one of the men at the 








| 
| 
L ih 


| correspondence school who kept after 


me, I kept trying and in August 1924 
I received my diploma with an average 
grade of 95%. I am not a millionaire 





| YOU study courses and follow a training 
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system prepared under the direction of 
the aircraft leaders on the Executive 
Board. 


YOU get your training in actual airplane 
factory technique, with the most com- 
plete, most modern equipment ever as- 
sembled for student instruction, under 
experienced aircraft production men. 


FOUR brand new buildings on a five-acre 
campus constitute the last word in a 2 
composite aircraft plant. They are de-  |o-—~ 
voted solely to training men to meet 
the industry's pressing need for skilled 








5247 W. San Fernando Rd. 
Los Angeles, Calif. 














technicians. 
@ with buildings, equipment, courses, and 
- training system designed by leading air- 


craft builders, “the manufacturer liter- 
ally becomes your teacher” . . . at 
the Aero Industries Technical Institute. 


Executive Board... 


ROBERT E. CROSS 
President, Lockheed Aircraft Corporation 


JOHN K. NORTHROP 
President, The Northrop Corporation 


C. A. VAN DUSEN 
Vice President, The Consolidated Aircraft 
Corporation 
The training system, operation, and 
management of the Aero Industries 
Technical Institute is supervised by 
this group of aircraft plant executives. 





PICTURE YOURSELF 


stepping over the threshold of Aero |.T.|. to start your career 
in the aircraft industry. 


Ahead of you is a fascinating course of training in the only 
aircraft institution of its kind in the world—operated under 
the direct supervision of leading airplane builders. 


Beyond your Aero |.T.|. days is a career that—for the really 
ambitious man—will richly reflect the. training advantages 
exclusively offered by this new institution. 


Send coupon for the free booklet, ‘“‘More Planes”... get 
complete details on Aero I.T.!. courses. 
hee | 


TE, Inc. 4 
ICAL INSTITUTE, 
RIES TEC. Los Angeles. Calif. ormation on Aero ' 


” lete inf ' r i 
“More Planes, ee a can furnish characte : 


INDUST 
1 ryt W. San Ferna 


ooklet, 
fi Please ee — 18 years of age OF - 
* v.45 tra jill ST Rs He Age saci % 
4 tc gaannsnnnnsennn iene” 3 
5 eee TT RENO moet) he 1 
i a iimaenonnenrnnn Sith ininsncennene a-3-s jj 
i een 8 oe a 

















NOVEMBER, 1937 Please mention PorpuLAR SCIENCE MONTHLY when answering advertisements in this magazine. 13 



































er ae may ve 


I AVE you an invention—or an idea for one 


that will labor, make money or 


ive time, save 
give pleasure? If you have, then this interest- 
ing, me FREE BOOK, was meant for you. 
Tells you facts like these: How the Patent Laws 
protect you and why, if you have an invention, 
you need a Patent at all; what a competent Pat 
ent Attorney can do for you; what kind of a 
sketch or model is needed; how to make a dis- 


closure of your idea right away, to help establish 


your claims; how some successful inventors have 
secured financial assistance; tells about inter- 
esting inventions that have proved successful and 
shows you 115 different mechanical principles 
that inventors have used in working out ideas 
also gives much other information that every 
man who has an inventior large or small—can 
use to his advantage and profit. Our business is 


to help you if we possibly can. You'll welcome 


a book of facts like this. 


The Big Age of Invention Is Still Ahead 
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Secrets of Success 


but am happy. My daughter went to 
college, one boy finished high school, 
and the other boy finishes high school 
this year. 

Where and what I would have been 
now if I had not taken this course—I 
get the creeps to think about it. That 
electrical course spelled Success for me. 

G. H. M., Tallahassee, Fla. 


HOMESTUDY WORTH 
100 TIMES ITS COST 
TO D.E. G. 


I BEGAN working in a school power 
plant after school at the age of 14. Due 
to sickness in the family I was not able 
to go to high school more than a year 
and a half. However after I had to leave 
school I worked for some time in the 
school plant. I went from there with my 
parents to a city in another state. 

My parents were hardly settled in 
our new home when I visited the local 
power plant. The man in charge noted 
my interest and questioned me about 
my experience and before I left the 
plant I was given a job as night fire- 
man and engineer. I was 17 at that 
time. I was at the plant about 6 
months and then went to a near by city 
to work. The work was along other 
lines than power plant work and for 
some 2 years I went from one job to 
another. Presently I learned that the 
old job at the city light plant was open 
and I could have it if I returned. 

Returning I was soon aware that if I 
was to be anything but a fireman I 
must gain a better knowledge of the 
steam power plant. I enrolled for a 
course in steam and electric engineer- 
ing with the School. I re- 
mained as night engineer at the little 
city light plant until it was shut down 
when taken over by a larger company. 

From there my wife and I again 
went to a larger city, I went to a large 
central station, which is known as 

Power & Light Company. I 
was there for several months and then 
leaving the position of an oiler I went 
to work for the Oil Company, 
doing pipe work. I worked for the 

Oil Company nearly a year 
which, along with my correspondence 
studies, gave me much good informa- 
tion. From this company, I went to 
a meat packing plant in Kansas. I was 
engineer in charge of a shift in that 
plant for about a year. From there I 
went to work for my present em- 
ployer and have been with him for nine 
years. I am at present a boiler in- 
spector for the - Company at 
about 3 times the salary I was getting 








SMAI OFFICE: 210-M. Victor Buldug, Washgton, D.C. g| when I enrolled with the A 
B Other Offices: 2610-C Singer Bldg., New York; IM5-C : School. I feel that the correspondence 
' rch dg. Chicago: 1010-G Mobart Bldg., Sen & course has paid me a return of about 
B Send, me FREE copies of your books, ‘Patent Prot : $16,000.00 on an investment of $ , 
: any of branch offices listed a , | 1 am sure that had it not been for the 
g Na !#| HOME STUDY secured through the 
: na N : School I would not have my 
ia # | present position. 

Das : —D. E. G., Kansas City, Mo. 
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Rich, fast-growing field for men thoroughly trained ' 
in design, manufacture, estimating and install- 
ing. In 1936, Air Conditioning did a 49 million dol 
lar business—while in the first 5 months of '37 it 
skyrocketed to 50 million—14 TIMES as many in- 4 
stallations as in 1933. FREE booklet on home study 
points out YOUR opportunities in Air Conditioning 
Tells WHY this new industry promises sfeady work, t 
good pay, promotion, and jobs where you are still t 
young at 40. No obligation. Write TODAY. { 


American School, Dept. AC-846, Drexel at 58th,Chicago ! 
A billion dollar industry in the making! 























To 
make Crowns, 
Plates, Bridgework, 
etc., for Dentists. Fasy 
practical way to learn me- 
chanical dentistry at home in 
spare time. FULL EQUIP- 
MENT OF TOOLS AND 
MATERIALS INCLUDED 
WITH COURSE. Low tui- 


tion. Easy terms. Write for 
FREE BOOK about this 
money making profession 


that is not affected by ma- 
chine age. 
McCarrie School of Mechanical 
Dept. 651 


(EDEE ENLARGEMENT 


FREE Just to get acquainted 


with new customers, we will beauti- 
fully enlarge one snapshot negative 
(film) to 8x10 inches—FREE— if you 
enclose this ad with 10c for return 
mailing. Information on hand tinting 
in natural colors sent immediately. 
Your negative will be returned with 
your free enlargement. Send it today. 


GEPPERT STUDIOS vc Wind iowa 
wees BECOME an EXPERT 
PHOTOGRAPHER 


Fascinating hobby, or profitable career. 
sig money-making opportunities. 
Growing field. We give you individ- 
ual training. Commercial, News, Por- 
trait, Advertising or Motion Picture 
Photogfaphy. Personal Attendance 
and Home Study courses. 27th year. 
Free booklet 
4 New York Institute of Photography 

PHOTOGRAPHY 10 West 33 St., (Dept. 5), New York City 


Densiotey 
Philadelphia, Pa. 
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SUCCEED 





Earn better pay ! Get out of over- 
alls! Learn PRACTICAL 
DRAFTING, If you’re a 
Shop Worker, DRAFTING 
will put you in line for 8_* 
quick promotion. As a f 

mechanic, DRAFTING 
means increased earn- 
ings, more pay raises. 
DRAFTING leads in 
all industries. Jobs open 
NOW! Aviation, Machin- 
ery, Automobiles, Build- 
ing must have draftsmen, 


LearnPractical! a 
At Home From 


RAFTING. encineer 


I'll train you on practical work by a method successful 
with thousands since 1900—and furnish you all tools; 
also Drawing Table. No high school or previous expe- 
rience required. You must be entirely satisfied with my 
personal training until competent and assisted to a 
position OF money back. 


START NOW?! 


Write today for free book on ‘‘Draftsmanship.” You 
must give your age. No obligations. Mail coupon below! 


FREE BOOK 


z ENGINEER DOBE, Div. 3398, Libertyville, Ill. « 

® Send me your free book, “Successful Draftsman . 

§ ship” and explain how you will assist me to as 

s 800d position as a draftsman. - 

8 ar 

s Name ee niece cereatn ie cee ee a ci . 

) 

e Address. ——__ 2 
. . s 

By), . 
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Novel Gas Treatments 
Improve Fruit Trees 


GAS ATTACKS now are used to make 
fruit trees produce regular crops in a 
new method perfected by U.S. Depart- 
ment of Agriculture specialists. Apple, 
peach, and similar trees often are af- 
fected by adverse winter conditions so 
they do not bear fruit at the usual 
times, resulting in heavy losses to the 
growers. Also, many trees tend to bear 
only on alternate years, producing a 
surplus one season and a scarcity the 
next. To regulate the growth, the pro- 
cess makes use of butylene, a common 
hydrocarbon gas. About two weeks be- 
fore leafing time, the tree is completely 
enclosed in a large gasproof cover, and 
butylene is piped in until there is one 
part of the gas to each 100,000 parts of 
air. Trees treated in this manner for 
one or two hours are greatly improved 
in bearing quality, it has been found. 
The use of gas for stimulating plant 
growth is not new, but this is believed 
to be the first time it has been applied 
to large trees. 


Animals Wear Boots 
To Prevent Infection 


RUBBER BOOTS for cows, sheep, and 
other farm animals have recently been 
invented and tested by Sir Frederick 
Hobday, English veterinary surgeon, as 
a preventive measure against cankers, 
ulcers, and other foot diseases. Oint- 
ment applied to the hoofs and legs of 
afflicted animals is usually effective in 
treating diseases but it soon rubs off 
when the beasts are sent out to pasture. 
Disease germs are thus scattered where 
healthy animals may walk and become 
infected. Boots in the form of rubber 
cylinders are therefore slipped over the 
hoofs and legs of infected animals after 
the healing ointment has been applied, 
thus forestalling transfer of the malady 
from ailing to healthy members of a 
herd or flock. 


Lockjaw Germs Found 
in City Streets 


GERMS of lockjaw still are present in 
city streets, according to a series of 
tests of street dust recently made in 
Baltimore, Md., by Dr. Eric C.. Giles. 
Tetanus commonly has been associated 
with horse manure, and with the almost 
total absence of horses from modern 
city streets, some physicians have 
thought it unnecessary to continue the 
precautions that formerly were taken 
against the dread disease when persons 
were injured in street accidents. Sam- 
ples of dust taken from sixty-three 
places in Baltimore, however, indicate 
that the lockjaw germs still are present 
in large numbers, and that tetanus anti- 





toxin still should be given to accident 


| victims to obviate the possibility of their 





contracting lockjaw. This new dis- 
covery is expected to spur city health 
officials to renewed vigilance in com- 


batting the dreaded infection. 
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“THEY KNEW ME 








men toward success. 


INTERNATIONAL 


| worked side by side with 


those men for years. | know them. 


They're my friends . . . and they're 
mighty fine chaps. But come back two 


CORRESPONDENCE 








































years from today, and you'll see those same men at those same desks. 
"They lack sufficient training to go much farther in this business. So did | 
— until | faced the cold, hard facts of my own case. It wasn't long after that 
that | enrolled as a student with |. C. S. The training | got in that course fitted 
me for advancement — and I've been on the up-grade ever since." 
How about yourself? Are you honestly equipped to hold a bigger job? 


Think it over. The coupon below is the same one that started thousands of 





SCHOOLS 





BOX 7620-J, 


SCRANTON, 
% Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,” 
and full particulars about the subject before which I have marked x: 


PENNA. 


* 





0 Welding, Electric and Gas 
Reading Shop Blueprints 
Sheet Metal Worker 
Machinist 


0 Architect 
Architectural Drafteman (1) 

() Building Estimating oO 

(.) Contractor and Builder 0 

(Cj) Structural Engineer 

O Structural Draftsman 

0 Electrical Engineer 

O Electrie Lighting 

Telegraph Engineer 

Telephone Work 1 Radio () 

Refrigeration 


Heat Treatment of Metals 
Bridge Engineer 


o0000 


O Highway Engineer 
Civil Engineer 
Oo Surveying and Mapping 


sarees 


() Bookkeeping 
() Secretarial Work 
O Spanish 


] Business Management 
] Industrial Management 
] Traffic Management 





} Accountancy QO Salesmanship 


-} Cost Accountant 





in Canada, send ‘this coupon to the 


Montre 


If you reside 





0 Toolmaker 
Patternmaker [ Boilermaker 


Bridge and Building Foreman 


French 


0 Service Station Salesmansh up | 


TECHNICAL AND INDUSTRIAL COURSES 


BUSINESS TRAINING COURSES 


OC. P. Accountant 0 Advertising ] Grade School Subjects Oo Signs 

DOMESTIC SCIENCE COURSES 
QO Professional Dressmaking and Designing lea Room and Cafeteria Management, Catering 
0 Home Dressmaking 0 Advanced Dressmaking ) Millinery 0 Foods and Cookery 
OB cwuaccessccccsccssnsnotesssescccesncouanscennesssaetbiscstonabse sesesseoses BOO. .cccccccoccsereeed ROGPORE. . cerccesresecoscsesccsscesceseccose 
City tate. .....c000 Present Posttton..........c.0.c+0 


International Gisvesee ndence 
al, Canada 


O Management of Inventions 
 R. R. Locomotives 
O R. R. Section Foreman 
}] Aviation Engines 0) Air Brakes 0 Signalmen 
} Automobile Mechanic C) Chemistry 0) Pharmacy 
"] Plumbing 0 Steam Fitting Coal Mining 
(1) Heating 0 Ventilation Cotton Manufacturing 
() Air Conditioning O Woolen Manufacturing 
C) Steam Engineer O Poultry Farming 
[1 Steam Electric Engineer ) Agriculture 
0 Marine Engineer ] Navigation 


O Mechanical Engineering 
0 Mechanical Drafteman 
0 Diesel Engines 


0 High School Subjecta 
O College Preparatory 

) lllustrating 

) Cartooning 

] Lettering Show Cards 


) First Year College Subjects 

) Business Correspondence 
Stenography and Typing 
Civil Service 0 Mail C arrier [ 
Relluew Mail Clerk : 


Schoola Canadian, Limited, 















PLEASURE or PROFIT 


Prepare for profitable business or 
fngeinating hobby, at home under 
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in Los Angeles 


Qualify as a Diesel and Gas Engine Expert. Lat 
est Equipment. Tested Methods. Established 
1905. carn room and board while learning 
Coach railroad fare allowed to Los gnge ples 
This service only for residents of U 


guidance i qualified instructors. No previ- | 
ous ex ence necessary, common school 
y quncntion | sufficient. Many earn while learn 
ing, Our pyactics al studio me ethods also <=. | i: a= = ow ow oe ow ow oe @ = oe - = — 
rw ayi itions upon gradua- 
5 hy Se ind coupon clow a one or free rT MAIL COUPON FOR FREE BOOK j 
Beckles - “Opportunitie = Modern Emenee ' National Schools, Dept. 11-PSA 
raphy’’, particulars and requirements. A i 
—— = — ee ee ee ee eee ee ee ee ee ee ee ee ee 1 4000 So. Figueroa 8t., Los Angeles i 
AMERICAN Senge | od pueTosnarty i 
3601 Michigan 1368 Chicago, Wl. | N Ase ' 
Send booklet,‘ “Onpertunttios in R Photography’, full particu- | # “Y#me ' 
lars and requirements. 1 ' 
NUM 6 nccccccnsascocccasccessconasuen eons Aiconac0n 1 Address 1 
CN. i6bsneedd cobs tanned ee L ! 
A r City State | 
Dtennennnenncconsnencesnncosnnt Poe | Ty pte ss ee 
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OWN YOUR 


Gwe 


BUSINESS 


Le a : aa 

Here's the independent Bowes Distributor’s Independent 
Jobbing Headquarters 

JANT to be independent > Want to make 

money ? Want to be your own boss? 
To any man with get-up and gumption, the 
answer is ‘* You’re darn right! ”’ 

If you’re one of those men maybe Robert 
M. Bowes has an idea that will interest you. 

The Bowes ‘‘Seal-Fast’’ Corporation can use 
ten more distributors in various parts of the 
country. Bowes distributors are in business for 
themselves with the famous line of Bowes “‘Seal- 
Fast” products. This line includes the nationally 
advertised Tire Repair System, spark plugs, fan 
belts, battery cables and other materials which 
every dealer sells and e\ ery motorist needs. 

Your jobbing establishment is a handsome, 
modern trailer. Your territory would contain 





Here's how your “store” looks inside 


it least 50,000 automobiles and more than 500 
| 


dealers among whom you can select the live ones. 

Your territory is protected. Your profits are 
protected. The profits of your dealers are pro- 
tected. The investment is moderate and you 
can turn it over six to eight times a year. 

Men who can’t earn $3,000 per year on our 
deal are not wanted. Bowes distributors under 
this profitable plan are earning two or three 
times that amount—and it’s not hard to do. 

Write us at once. Tell us your experience 
and in what section of 
the country you would 
like to work, We'll 
send you a folder de- 
scribing our entire line 


and propositic m. 


Bowes ‘'Seal-Fast"' Corp 












Ind:anapolis, Ind. 
Lon Eng. Ha Ont 
Write today for folder which cribes 
FREE entire proposition, Bow Seal-Fast’* Cor- 
FO LDER poration, 1 napolis, | Dept. E 








A formal garden laid 
out with the ready- 
made curbing, It is 
available in straight 
and curved sections 








Sciasisiesiielnaaaininanedsis 


New Ideas 
FOR HOME OWNERS 





Joints are fastened with key-type locks 
like the one shown below, and sealed with 
cement from a pump gun as at the left 





Novel Building Materials Shown 


REFABRICATED curbing, _ ter- 

miteproof house beams of steel 

and wood, and odd bricks with 
rounded corners were among the new 
home-building materials and supplies 
displayed at the California House and 
Garden Exhibition held recently in Los 
Angeles. 

The curbing, useful for garden plots, 
driveways, tennis courts, and other pur- 
poses around the home grounds, is pro- 
vided in uniform sections that join to- 
gether to form a neat, durable concrete 
edging. Both straight and curved sec- 
tions are available. These are simply 
laid in place, either on top of the ground, 
or half buried, then joined with a key- 
type lock of reénforced concrete. The 
joints are made permanent by forcing 
in thin cement with a pump gun. The 
mortar spreads around projections in 
the keys, binding the sections firmly to- 
gether. The prefabricated curbing also 
can be used for controlling the irriga- 
tion around trees and preventing the 
spread of lawn grass. 

The advantages of a steel framework 
like that used on towering skyscrapers 
are brought to the small home by a new 
system that combines the metal with 
concrete and wood. Concrete pillars are 
sunk in the ground to serve as a founda- 
tion, and steel I-beams fit notches in 


their upper ends. Flooring is not at- 
tached directly to the beams, but nailed 
to a wooden stringer that is bolted to 
each metal girder. The construction is 
said to avoid the damaging effects of 
termites and dry rot. 

Round-cornered bricks are combined 
with steel reénforcing bars in a new 
type of construction for waterproof 
and fireproof walls demonstrated at the 
California exhibit. As shown in the 
photograph, the rounded edges leave 
space for the insertion of the corrugated 
steel rods, and for the mortar. The 


An example of the new 
framework construction 
with steel and concrete 


















POPULAR SCIENCE MONTHLY 



























These round-cornered 
bricks are designed 
for use with steel re- 
énforcing rods to 
make fireproof walls 


bricks are laid on edge to reduce the 
thickness of the wall and save material; 
the steel reénforcing making this prac- 
tical. Severe fire tests of this kind of 
construction have shown it to be proof 
against bulging or breakage under high 
temperatures. Such walls are suitable 
not only for houses, but also for garden 
buildings and garages. 


New Steam Boiler Has 
Dials Like a Radio 


CENTRALIZED controls are a feature of 
a new coal furnace for residential heat- 
ing. Draft and damper are regulated by 
knobs like those of a radio, and the dial 


sitions for maximum efficiency at all 
times. Projecting parts have been elim- 





easy to keep clean, while a foot pedal 
operates the fire door. The furnace also 
is available for use with fuel oil, or can 
be fitted with an automatic stoker. 








Novel coal fur- 
nace and, in cir- 
cle, foot pedal 
that opens the 


| door for firing 
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settings are codrdinated to show the po- | 



















inated from the design, making the unit | 
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51 TOUCH BUTTON.% 
JW? 18-TUBE MIDWEST 


TUNES ITSELF BY ELECTRIC | 
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TUBES 


: 


NEW LOW BASE PRICE CHASSIS 
lopay’s biggest radio news is Mororizep 
Tuning...an exclusive Midwest development ! 

Just touch a button ... and FLASH .. . its 

corresponding station comes in perfectly tuned 

at the exact center of resonance. The famous 

Midwest factory-to-you plan, proven by 18 

years of success, is just as exciting. It enables 

you to buy at wholesale prices—to save up to 
50%—to make your: radio dollar go twice as far. 


9 Stations in 3 Seconds! 


Zip...Zip...Zip... you can bring in 9 perfectly 
tuned stations in 3 seconds. All this happens 
in % second with Midwest Perfected 
Motorized Tuning! ( Seo above illustrations.) 
(1-2) You touch en (3) Electric motor 
speeds dial towards corresponding station; 
(4) Colorful Bull’s Eye darts across dial; locates § 
itself behind stations and “winks.” (5) Dial stops 
itself at the station’s exact center of resonance. 


Brilliant Foreign Reception 
The six bands of this magnificent 18-tube set give you 
brilliant world-wide reception . . over a range of 12,000 
miles and more. You'll be thrilled with its marvelous 
6-continent overseas reception. Secures American, 
Canadian, Police, Amateur, Airplane, Ship 
broadcasts . . and finest Foreign programs. 


Enjoy the World’s Most Advanced Radio for 
30 Days In Your Home. Don’t Risk A Penny! 


We will send any Midwest radio you desire to your home. You use 
it 30 days, and compare it with other radios you have owned or 
heard. You are triply protected with Foreign Reception 
Guarantee, One - Year Warranty and Money - Back Guarantee. 


18 Tubes For Price of 10 
Why be content with an ordinary 10, 12 or 14-tube set when 


you can buy an 18-tube S r DeL 88-feat Moto 1 TERMS 
Midwest ‘Ginect. teats deatere cog Alek enaee patel AS LOW AS 50°A WEEK 


SEND FOR FREE 
1938 CATALOG 
SERVICE MEN: 
Join nation-wide Midwest 
service organization. Write for 
free details. 





DAYS 


FREE || 


TRIAL 














































MIDWEST RADIO CORPORATION 
DEPT. CINCINNATI, OHIO, U.S.A. 





MIDWEST RADIO 
CORPORATION Name 
pt. FF Ci 
Send me = Poa een Address 
EE A PON Siete... eee 


and complete details of your 
liberal 30-day Free trial offer. 
ad Melee Checks Here Money. Check Here () for details 
tere for 1938 8 BATTERY Catalog 








(Special offer and prices prevail only 
when dealing direct with factory by mail.) 

















More 
GOOD JOBS 


in DRAFTING 
NOW! 


Calis For Draftsmen Are Increasing! 







Want-ads prove it. Steel mills—railroads-—build 
ings—all are m the up ill are calling for 
Draftsmen. New fields like Air Conditioning and 
Diesels join in the call Give 
us more trained DRAFTS 
MEN Some who read this 
advertisement will do nothing. 


Others, smart enough to 
realize this means Op- 
portunity,willSend aPost 
Card or Mail The Coupon 








for Free Trial Lesson. 





When 
and it is improv- 
is new construction work, 
new buildings, new machines, repairs and 


The draftsman’s work comes first. 
business improves .. . 
ing... there 


All these must first 
So the FIRST man 
DRAFTSMAN 


reconstruction work 
be laid out on paper. 
that must be hired is the 


Drafting is Well-Paid Work 


Drafting clean, interesting professional- 
type worl It pays vell to start . ollers 
real opportunities for promotion You need 
no pre training or experience... no 
special talent—to learn Drafting. It is one 
of the steadiest employment fields. No ma- 
chine ever did the Draftsman’s work 

and no machine can be invented. So your 
job 1s alwa cure. 


Learn at Home in Spare Time 


it the College in Chicago) by the fas- 
cinating, ea tep-by-step plan originated 
by th t-vear old school for Draftsmen 
rh is the way thousands of successful 
men started their careers Begin you 
without delay . terms are low... and 
we help you to a job when ready. Send 
now for 





TRIAL LESSON IN 








mple this easy-lesson system 

nit Send post 
thi oupon. No charge 
FREE 


to y 












CHICAGO 
- TECHNICAL COLLEGE 


} 
he 
P 214 Tech Bidg., 118 E. 26th St., Chicago, tl. 
e FREE BOOK as checked below 
DRAFTING i 
DRAFTING, at 













at H 









Other C. T. C. money-making courses by home-study: 
Check one of these ONLY if you prefer it to Drafting.) 


LU AIR CONDITIONING [| BUILDER'S COURSE 
and REFRIGERATION forCarpentersandBuilders. 
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Plug-in Outdoor Unit 
Has Waterproof Cover 


ELECTRIC cur- 
rent for use out- 
side the house is 
supplied by a new 
type of moisture- 
tight outlet re- 
cently introduced. 
A weatherproof 
hood and aspring- 
operated, hinged 
cover protect the 
electrical connec- 
tions from rain, 
snow, and _ ice. 
Only one hole need be drilled in the 
house wall when mounting the unit, 
which is held in place by two screws, 
and the job can be completed in a few 
minutes. A special arrangement at the 
back locks the entering electric cable 
firmly in place. The plug-in unit is 
useful for operating electric hedge cut- 
ters and similar accessories, as well as 
for using toasters and other appliances 
at outdoor meals. It also provides a 
troubleproof outlet for floor lamps on 
exposed porches. 





A hood and cover pro- 
tect wiring from water 


Handy Floor Scraper 
Needs No Electricity 





Two views of the simple floor scraper. Twenty 
steel rollers, set at angles on the bottom, cut 
off the top layer of wood with sharp teeth 


HARDWOOD and parquet floors are 
scraped effectively by a new device that 
is operated in the same manner as a 
carpet sweeper. Twenty steel rollers, 
mounted beneath the unit, are equipped 
with sharp, spiral teeth. When the ma- 
chine is pushed along, the angle at which 
the rollers are set makes them revolve, 
and the keen edges cut off the top layer 
of wood, leaving a clean, smooth sur- 
face for the new coat of varnish. A 
stiff wire bracket is formed in a loop at 
one end to receive the wooden handle. 
Although easy to handle, the device has 
sufficient weight to cause the rollers 
to bite into the surface of the wood, in- 
suring thorough removal of the top layer. 
The machine is handy for small jobs, 
where the expense of an elaborate floor 
sander would not be justified. 
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instruction from an internationally- 
tain success. Write for details of this exceptional 
to sway others by effective speech. 
3601 Michigan Avenue, Chicago, tl. 
MEN-—19 to 50—trained as Railway and Bus Passenger 
per month, plus expenses to start, or refund tuition. 19 


known cartoonist. His exclusive, 
home-study course. No salesman will call. 
At home—in spare time— Many overcome 
Write for free booklet, How to Work 
Traffic Inspectors earn good pay to start and advance 
years’ experience. Write for Free Booklet. 


successful method of drawing and 
THE WATIONAL SCHOOL OF CARTOONING, 437-A Penton Bidg., Cleveland, 0 
“stage-fright,” gain self-confidence and in- 
Wonders With Words and requirements 
TRAFFIC INSPECTC 
quickly with experience. Simple, home-study course qual- 
age BUSINESS Leeman ~- 0 Anda hag og 
Di 


Develop your ability with personal 
WE rl LL creating ideas makes it easy to at- 
crease their earning power, through ability 
North American Institute, Dept. 1368 
Make good with this Specia! Training 
ifies you and upon completion, we place you at up to $135 
uffalo, N. Y. = 





B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
Civil, Electrical, Mechanical, Chemi- 
cal, Radio, Aeronautical Engineering; 
Business Administration and Accounting. Equivalent in 
technical hours to 4-year course. Those who lack high 
school may make up work. Low tuition. Low living 
costs. Located in picturesque hill and lake region. Stu- 
dents from every state and many foreign countries. 54th 
year. Enter Sept., Jan., March and June. Write for Cata- 
log.5117 College Ave., Angola, Ind. 











“$100.00 FOR TOUCHDOWN PLAYS.” 
“SCRIMMAGE” 


New Football Game Sensation—Played on a. Check- 

ered Field——Different from any game you ever played 
se Captain of your own Team—Out smart your 

Opponent——Execute passes—Direct plays—Forma- 

tions——New thrills every time you play it—Send for 

your game TO-DAY—Submit your Touchdown play 

It might be a Winner—Rules for Cash Prize Entry 


and Game complete $2.00 Post Paid. 
uting Co, 222 


0 North 33rd Avenue 


Welna Distrib- 
, Omaha, Nebraska. 





MAKE MONEY 


we, f ‘Home / 


FARN money working at home or instudio coloring 
photos and miniatures in oil. Learn ‘‘Koehne Method” 
in few weeks. Work done by this method is beautiful and 
in demand. No previous experience needed. Many make 
money full or spare time this easy way. Send for free 
booklet, ‘‘Make Money at Home” and — 
NATIONAL ART SCHOOL, In: 
3601 Michigan Avenue Dept. 1368 Chicago, Illinois 


GENTS!:50 


Big cash profits for you; full or spare 
time. Over 250 household necessities— 
things people must buy. Proven fast sel- 
lers; stead repentess, earnin very CG 
oy, FORD TUDOR SEDAN GIV 
U AS BONUS. I'll show you aa 
to start at once; send you everything—Big 
Display Outfit and quick cash plans. Details 
E—no obligation. Just send name on postcard 


ALBERF. MILLS, 4203 Monmouth Ave., Cincinnati, 0. 








I 
INA ey 


(anol) 


WEEK 











DEGREE IN 
TWO YEARS 





B.S. Degree courses in engineering: Electrical, 
Civil, Chemical, Mechanical, Mech. Drafting, 
Radio and Television, or Aeronautical. Intense, 
practical, thorough program. No extras for prepara- 
tory or review. Earn board if desired. Low tuition. 
Enter March, June, Sept., Dec. Catalog. 










243 E Washington Bivd., Fort Wayne, Ind. 


Absolutely FREE! 


Not a penny need! youspend forthis brand 
Se new $54.50 Underwood Standard size 
portable. It is yours absolutely FREE for 
merely obtaining 60 )ubscriptions to 

, the modern monthly magazine 


that is proving'a sensational ‘‘must’? for teach- 


ers and students th proaaiaat the count Your fel 
low students and friends wil! subscribe to *‘ * go guic iy you will 
»e amazed! You can earn your typewriter witha’ a week—alt! oug h we 


bositive ly set no time limit. Convince yourself. Se nd for our 2S 
sales’’ subse atte on plan and a sample copy of “‘I, Q.’’ Both wiil be 


New York, N.Y. 


sent immediate! 


1. Q. Publishing Co. 217D. West 12Sth St. 
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CAN BE YOURS—LEARN DIESEL 
at JOURDEN SCHOOLS In Phila., 
Pittsburgh, Baltimore or Cincinnati 


WRITE TODAY for your 
copy of our Free illus- 
trated booklet “WHY 
1ESEL MEANS DOL- 
LARS TO you”. Learn 
about the Big Oppor- 
tunities for trained men. 
See how Jourden courses 
are helping men to suc- 
cess in the Diesel field. 
They will help you, 
too. WRITE TODAY! 


JOURDEN DIESEL SCHOOLS 
28358 N. Broad St., Phita., Pa. 





























Noted teacher reveals scientific prin- 
ciples for quick mastery of French. 
a method ends study drudgery— 
u enjoy it at home, readin 
Yascinatin 


French novels a 
mce! FREE: Beautifully [llus- 
trated Booklet. Special Introduc- 
tory Offer of 25 French novels 
to read free, 
Address: Studio 1 
PSYKOS METHOD, 
17 W. 45th St., N. Y. C. 


ANY BOOK IN PRINT! 


Delivered at your door. We pay postage. 
Standard authors, new books, popular edi- 
tions, fiction, re ference, medical, mechani- 
eal, children’s books, etc.—all at jaran- 
teed savings. Send card now for Clarkson’s 
1938 Catalo; 











FREE Writes for our great illustrated book cata- 
. A short course in literature. The 
buying po vot 300, 000 book lovers. The answer to 
your Christmas gift problem. FREE if you write 
NOW—TODAY! 
CLARKSON PUBLISHING COMPANY 
Dept.H, 1253 S0. Wabash Ave., Chicago, Illinois 











Our two- 
year course is equivalent to the usual four-year course and 


A complete training in Fine and Commercial Art. 


qualifies you as a professional artist. Individual instruction 
enables you to enrol! at any time. Intensive practical training 
equips students to fill positions capably and turn their talents 
into money. Over 12,000 ft. floor space. Day and night classes. 


Send for free book ‘*‘Art As Your Career’’. 


MEINZINGER FOUNDATION 
Gegt. sone 4847 Woodward, Detroit, Mich. 


.% 
CATALOG 
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The Plastex Industry needs manufacturers on small scale 
and for big production of Lamp and Clock Stands, Art 
Goods & Novelties in Plastex and Marble imitation. 
Experience unnecessary. 4c material makes regular lic 
store sellers. Rubber moulds furnished for speed pro- 
duction. Small investment brings big returns. Ambi- 
tious men have chance for rea! prosperity. Our free booklet will 
interest and benefit you. Plastex secetetes, Dept. 2, 1085 
Washington Avenue, New York, 


Follow This Man 


Secret Service Operator No. 38is on 
the job! Running down Counterfeit 
yang. Tell-tale fingst prints in mur- 
dered girl's room. Thrill, Mystery. 
The Confidential Reports 
Free of Fp — e. 38 made 

toh hief. Write for it. 
Earna Requier Monthly Sala 
YOU can become a Pees Pont Ex. 
ert at home, in spare time. Write 
or details. ‘Literature will be sent 
only to persons stating their age. 
Institute of Applied Science 
20 Sunnyside Ave. 
Dept. 1368 Chicago, Il. 





























U.S. 
) GOVERNMENT 











START 


$1260 to 
$2100 Year 


Common Education 
Usually Sufficient 
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Steel-Cable Support 
Grips Electric Wires 





Cable support 
and, left, wir- 
ing it replaced 


GRIPPING an electric cable with an in- 
terlocking mesh of stranded wire, a new 
support for the power lines that enter a 
house automatically tightens its hold 
as the strain increases. Consisting of 
wires woven into an interlaced cylin- 
der, the new support contracts in pro- 
portion to the tension, operating in the 
Same manner as the common Chinese 
finger-ring puzzles. As shown in the 
photograph above, the unit replaces the 
large strain insulators commonly used. 
Its flexible construction compensates 
for expansion and contraction caused 
by temperature changes, keeping the 
cable tight at all times, and the new- 
style wiring gives a much neater ap- 
pearance than the ordinary method. 








Laid in hot asphalt and tar, these thin cop- 
per sheets will prevent seepage of moisture 


Cellars Waterproofed 
By Thin Copper Sheets 


THIN copper sheeting now is avail- 
able in a form especially suited for use 
in waterproofing the foundation walls 
of small homes. The flexible metal sheets 
are laid in hot asphalt or tar, with the 
ends overlapping, shingle fashion, as 
shown in the illustration. They provide 
an effective barrier to the seepage of 
moisture through the wall, and the 
| natural corrosion-resisting qualities of 
| the copper insure that the installation 

will stand up under the varying condi- 
| tions of dampness and temperature. 
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| with the big activities in Radio, Avia- 


FHLY when answering advertisements in this magazine 
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Good Pay; "3 


inthese eran Fields 


MEN with foresight are turning attention 
to the thrilling careers now offered in 
Radio and Aviation-Radio; and to the 
glamorous future of Television. Trained 
radio men are in demand at good pay. 
And now you can get the training needed 
—practical, with real apparatus to conduct 
experiments in your own home, followed 
by four weeks’ intensive training in our 
big modern laboratories, (Ours is the only 
independent school having modern 441- 
line electronic television equipment). 
Anyone 17 years of age or older with average abil- 
ity and real ambition can qualify, for Midland makes 
yrogress simple by step-by-step experiments and 
‘Color-Coded”’ lessons. Graduates are fitted to take 
exams for two Government Licenses or to step into 
splendid-paying jobs in 50 to 60 different lines of 
work. We furnish all equipment and tools, and send 
you bus ticket to Kansas City for your postgraduate 


work. Lifetime employmentservice. Investigate. This 
may be your future. Send for our big FREE BOOK on 


RADIO-TELEVISION 


“I am now a special radio operator 
with one of the country’s leading air 
lines, which is the best job I ever had. 
1 owe all of this to your training.”’ 

George Osborne, 
Kansas City, Mo. 








“TL already had a good job in radio but 
since c ompleting your training my sal- 
ary has doubled.’ 

Stanley McKnight, 
Camden,New Jersey, 





4 


“Thanks to your training and help, I 
am getting along fine on my first job in 
radio. Rollie Terrill, 

Dallas, Texas 


MIDLANDS 


EXTENSION TRAINING 


You get 90 modern, Color-Coded les- 
sons, 10 big shipments of equipment (to 
ownand keep) including 3-inch Cath- 
ode Ray tube, all tools necessary, and 
10 attractive “‘Home Laboratory’’ man- 
uals. Your advance supervised by 
practical engineers who are connected 













tion-Radio and Television. 


MIDLAND TELEVISION, INC. 


Floors 29, 30,31, Kansas City Power 
& Light Bidg., Kansas City, Missouri 


Sponsored by 5000-watt Columbia 
basic network Station KMBC 


FREE—Se" at once for this 
big illustrated book 


that will give you all the 
facts. 






























Midland Television, Inc., K.C. Power & Light Bidg- 
| 104-L W. 14th St., Kansas City, Mo. 

(Mail in envelope or paste on postcard) 
Without obligating me, send your F RE E BOOK 
on Radio-Television opportunities—*‘FORTUNES 

| IN FORESIGHT.’ 
Age | 


Address j 
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YOU know this man as well as you know 
y YOURSELF. His mind nibbles at EVERY 
THING and masters NOTHING He 
tlways takes up the EASIEST thing first, puts it 
down when it gets HARD, and starts something 


else. JUMPS from ONE THING TO ANOTHER 


ill the time! 


here are thousands of these PEOPLE WITH 
GRASSHOPPER MINDS in the world and they 
do the world’s MOST TIRESOME TASKS—get 
but a PITTANCE for their worl 

If YOU have a “Grasshopper Mind” you know 
that this is TRUE ind WHY. Even the BLAZ 
ING SUN can't burn i hole j litth piece ol 


PISSUE PAPER, unk it 
ON ONE SPO] 


rays are concentrated 


Yet you KNOW you have intelligence and 
ibility. WHAT'S holding you back? Just one 
fact--one SCIENTIFIC fact—PROVEN and 
tated b the world loremo scientists and 
psychologist You are using only ONE-TENTH 
of your real BRAIN-POWER! The mind is like 

muscle. It grows in power through exercise 
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FROM HOME OWNERS 


Q.—IS THERE any way of preventing 
the drawers of dressers and other fur- 
niture from getting stuck in damp 
weather ?—S.U.G., Cleveland, Ohio. 

A.—DRAWERS stick in damp weather 
because the moisture swells the wood. 
On a dry day take the drawers out and 
sandpaper the sliding surfaces. Then 
give the drawers two coats of thin shel- 
lac, inside and out. They will slide still 
more freely if you lubricate the run- 
ners with paraffin. Rubbing them with 
an old candle is sufficient. 


Additional Radiators 

W.D.C., POUGHKEEPSIE, N.Y. We 
would not advise you to install an ad- 
ditional radiator in your steam-heating 
system unless you are certain that the 
boiler has sufficient capacity to take 
care of the added unit. If you call a 
reliable plumber to do the job, he will 
be glad to make the necessary calcula- 
tions to see that your present furnace 
will be adequate for the additional load. 


Burned-Out Furnace Grates 


M.L.S., ST. PAUL, MINN. Allowing 
ashes to accumulate until they form a 
high pile in the ash pit of your furnace 
probably is the reason why the grates 
burn out so quickly. Ashes should be 
removed frequently, and not allowed to 
heap up under the grate. Another rea- 
son for the grate’s burning out may be 
the use of thin, fast fire instead of a 
deep, slow-burning fire. It also is more 
economical to keep the fire pot full than 
to depend on a small, fast fire. 


Flower Hygrometers 


Q@.—I NAVE heard that there is a 
chemical which can be applied to arti- 
ficial flowers to make them sensitive to 
changes in the weather. We plan to 
place a few of these flower barometers 
around the house for decorative effect 
and wonder if you can inform us of the 
chemical to use.—A.S., Raleigh, N.C. 

A.— STAINING the flowers with cobalt 
chloride will make them turn pink or 
red when the air is full of moisture, and 
blue when it is dry. Since the flower re- 
acts to moisture in the air, and not to 
atmospheric pressure, it is really a 
floral hygrometer, not a barometer. 


Soldering Cast Iron 

F’..W.C., LANCASTER, PA. Cast iron can 
soldered successfully, but not so 
easily as brass and other metals. First 
clean the surfaces thoroughly with a 
file, and apply raw muriatic (hydro- 
chloric) acid. After this has acted for 
a few minutes, wash it off with water 
and apply zinc chloride flux made by 
dissolving zinc in muriatic acid. Use a 
hot soldering iron to apply the solder, 
rubbing the (Continued on page 21) 
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Loads of FUN 
with the new 


SOPRANI 


ACCORDION 
@ Popularity and 
romance surround 
you withaSoprani, 
a complete band in 
itself. Easier play- 
ing, reduced size 
and weight, more 
beautiful tone, 
greater volume 
with a third less 
4 bellowsing. Ampli- 
phonic feature as- 
sures rapid prog- 
ress. Home trial. 
Easy terms. See 
your music dealer 
or send postal for 
beautiful free 
book. Write today. 


SOPRANI, INC. 
630 
















































































WANTED—MEN 


to cast Christmas Goods, 5 and 10¢ Novelties, Toy Autos, 
Ashtrays, etc. Can be done in any spare room, base- 
ment or garage and no experience necessary. A 
rare opportunity to devote spare or full time to 
profitable work. WRITE DEPT. E. 


METAL CAST PRODUCTS CO. 


1696 Boston Road New York City 
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and paper, $1. Send $1 today or order and 5 


$1 plus few cents | 


ARTISTS & MODELS STUDIO, Dept. PS-11, Memphis, Tenn. 


PLAY A SAW! 
Produce wonderful music in 5 days 
..-quickly play popular and classical 
numbers. No notes to read, no dreary 
practice — success guaranteed. Since 
1924 thousands of my students have 
amazed friends, starred in shows and 
broadcasting orchestras. Without obliga- 
tion, write for5 DAY TRIAL OFFER now. 

MUSSEHL & WESTPHAL 
111 W.Water St., Fort Atkinson, Wis. 


























BETTER HEALTH 
FOR OUR BOYS AND GIRLS 


Protect them against Tuberculosis, 
the disease that still leads as a 
cause of death between 15 and 25 


BUY and USE 


CHRISTMAS SEALS 


The National, State, and Local Tuber- 
culosis Associations in the United States 


POPULAR SCIENCE MONTHLY 








Enjoy One of the Best Jobs | in Industry 
Steady Work | 


As nearly all manufacturing—construction— 
building starts on the drafting table, the 
draftsman is one of the first to be hired and 
one of the last to be laid off. It is his blue- 
prints, his specifications, that give the last 
word in what the workmen are to do. No article, 
building or construction job is started before the 
plans drawn by the draftsman have been offi- 
cially approved. 


Good Pay 


The draftsman has been called the Junior 
Engineer which title just about describes his 
work, position and pay. He combines his 
knowledge of principles, mechanism and con- 
struction details with the ability to draw plans 
and indicate motions and methods on paper. On 
the average, his salary is considerably above the 
wages of the mechanic and, of course, less than 
that of the engineer. 


Promotion 


Developing plans, new machines or new con- 
struction methods—the draftsman works di- 
rectly with important men of the organization. 
So he knows what is being considered and planned. 
It may be the superintendent—engineer—even 
the prospective buyer with whom he consults. 
These contacts, — his experience and general 
knowledge of the business, place him in an ex- 
cellent position for promotion when next there 


is a good opening. 


‘TestYourse » how readily you canlearn Draft- 
ing by inter ng, practical home study. Write 
TODAY for factsand 2 beginning lessons FREE. 

















































Become a eT ICEL, 
A Job Where You Are Not Old at 40 


Athletes, farmers, and factory and shop workers who rely on muscle start growing 
old even before they reach 40 while office workers, executives, teachers, professional 
men—in fact, all kinds of brain-workers—are just approaching their prime at 40 to 
50. Training increases your value AT ONCE and continues to help boost your earning 
power as you mature and as you increase your experience and background for forming 
judgments of your firm’s policies and methods. 


Security for Yourself and Family 


Even if you now are only 18, 25 or 30, you should look ahead—begin training TODAY 
for the Job you want at 50. T raining helps you to be independent—self-supporting. 
It helps you to enjoy associations that are denied the untrained man. Training helps 
you to increase your earning power more QUICKLY—and by so doing to offer members 
of your family advantages far in excess of what you could give them as an untrained man, 


Train and enjoy PROGRESS—CONTENTMENT—INDEPENDENCE. 
American School, Dept. DD-846, Drexel Ave. at 58th St., Chicago 


—— = 


Questions from Home Owners 


(Continued from page 20) 
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molten metal in well. Be sure to use 
a large soldering iron, so as to heat up 
the cast iron sufficiently. 


Home Tree Surgery 


G.H.McC., ERIE, PA. Filling a cav- 
ity in a tree trunk with cement is not 
a difficult job, but certain precautions 
must be observed. First, be sure to 
clean out every trace of decayed wood, 
to prevent further rotting. If the cav- | 
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Winter Storage for Screens 


N.B.W., AKRON, OHIO. Store screens 
for the winter in the driest place in 


START $1260 to $2 100 YEAR 


your house. A good plan is to fastena ‘ty is of considerable size, it will not do | mey_woMEN ,-—-—-—-——----—- 
wooden framework to the ceiling beams to fill it up with one patch of cement, as Get Ready / “Franklin | Institute 
in the cellar and lay the screens across __ the filler will crack under stress. There- pany / ROCHESTER. N. Y. 
this. Give them a good coat of screen fore, divide the cement up into several appointments 3 lista OS Government bis pay jo Send 
enamel to prevent rust, and wrap them sections by means of strips of linoleum ment year oo vacations, ater dencribing salaries, 
in heavy paper or canvas. or similar material. This will give the | Mai! Coupon <9 

necessary flexibility. The outside of | SURE 7 Name.......0.0+. 


the patch may be painted to match the 
tree, if desired, after the cement has 
dried. 


7 Address 


$100 a Month 
Sick Benefit Policy 
At Special Low Cost 


Patching Broken China 


J.P., BROOKLYN, N.Y. Broken pot- 
tery and china can be repaired, even if 
some of the pieces are missing, by the 
use of a compound that acts as a har- 
dening putty to take the place of lost 
fragments. Made by mixing plaster of 


Removing Old Paint 


S.T.R., KNOXVILLE, TENN. One of the 
cheapest and most effective materials 










Paris and cellulose cement, the repair for removing large quantities of O1d now fe indene de ee ee ee eee ea a eu ded 
material is molded to the shape of the paint is trisodium phosphate. This can — ‘ though disabled 
missing piece, inserted in its proper be purchased at most paint stores, and __,,,\ sick benefit policy paying up to $100 4 month, at special 
position, and then cemented into place. is also available at grocers in the form | °., nationally famous for their $3.65 accident policy 
W-1en the inserted surface is painted or of a soapless, sudsless, household clean- The National Protective is the only company issu- 
glazed to match the surrounding parts, er. Dissolve about three-fourths of a | {7,4 Maur! palicu cope any ant ceoy disease 
the patch and its adjoining cracks are cup of the powder in water, and apply Seno NO money 
visible only with the aid of a magni- boiling hot to the paint with a brush. They will tneid vou tile stk banat Dolicy eovebinn! ans 
fying glass, and practically unbreakable The paint will soften up so that it Cam Oe ae ieee and te attend Ceanettathon Men apes 
after time has hardened the compound _ be wiped off. A second application may | !% to 69 and women IN to 59 in all occupations—who are 
Z sufficiently. be necessary. chioens and Son te the Maieaeh Pemenies Mousse” 
3031 Pickwick Bldg., Kansas City, Mo., today. Write them 
== a —— — a a ae } while their special low cost offer is still in effect 
NOVEMBER, 1937 Please mention POPULAR SCIENCE MONTHLY when answering advertisements in this magazine. 21 
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TELE VISIONS / 
THAT'S WHAT JANE'S 
HUSBAND DOES! THEYRE 
GETTING ALONG SWELL! 


AS WELL*OR BETTER 












WELL HONEY, ILL SOON 
BE A RADIO EXPERT THIS 
FIRST NATIONAL TRAINING 
15 AS THOROUGH AND 
PRACTICAL AS GOING 
\AWAY TO SCHOOL / 


YES, AND LOOK HOW 
MUCH YOU EARNED 
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TIME PAY YOU RICH REWARDS 


First National Television, Inc. 


Training Division 
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IVE NEVER WORKED | 
HARDER-NOR EARNED 
LESS ! THINGS'RE TOUGH , 





OH, BOB, IF YOU COULD 
ONLY GET IN SOME NEW, 


 UNCROWDE 








CAN DO 
08! LOOK! HERES 
YOUR “POT OF GOLD” 

YOU CAN QUICKLY TRAIN 
FOR RADIO-TELEVISION 
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SAAY! THATS 
SWEET WORK 


ey. 


YOU, T00, CAN NOW 
GET STARTED RIGHT / 
TRAIN IN SPARE TIME 
FOR RADIO-TELEVISION. 
LEARN OF THE MANY 
OPPORTUNITIES IN THIS 
FASCINATING CAREER 
SEND FOR VISION" 


A FREE BOOK 
=p TELLING THE 
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AT HOME! MAKE SPARE 


COMPLETE TRAINING 
LABORATORY SENT YOU 
<~“YOURS TO KEEP 


S. Q. Noel, 
President 


Kansas City. Mo. 


SS ee | 


SEND COUPON TODAY ! ACI NOW i 


S. Q. Noe 


1, Pres.. First National Television, Inc 
EE 11. Fidelity Bidg. Kansas City. Mo 
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Radio Waves Indicate 
Which Teeth To Pull 


RADIO WAVES are used to determine 
whether infected teeth need be ex- 
tracted, in a process devised by two 
German physicians. Infected teeth, they 
found, are of two kinds. In one type, the 
infection is confined to the tooth itself 
and does not affect the rest of the body, 


| but in the other, the infected tooth keeps 


pouring germ poisons into the blood 
stream, causing arthritis, nerve dis- 
eases, and other disorders. Such teeth 


must be pulled out if a person is to re- 
main in good health. 

To find out whether the tooth infec- 
tion is of the dangerous kind, the doc- 
tors treat it with a powerful short-wave 
radio beam. This is said to stimulate 
the activity of the germs. After three 
or four hours, the patient’s blood is 
tested for the presence of germs, and if 
the number of bacteria has increased, 
the tooth was of the type that infects 
the whole body, and should be extracted. 
If the test shows no change in the num- 
ber of germs in the blood, it is an in- 
dication that the offending tooth is not 
contaminating the bloodstream of the 
patient, and therefore shows that it is 
safe to fill rather than extract it. 


Elongated Asteroid 
Tumbles Through Space 


SHAPED like a tombstone, instead of 
being round like other heavenly bodies, 
the tiny planet Eros is about twenty- 
two miles long and seven miles wide, a 
Harvard Observatory scientist reports. 
The apparently yellow-brown asteroid, 
one of the numerous small bodies in the 
solar system, at times approaches 
closer to the earth than any other heav- 
enly body except the moon. Observers 
noticed that Eros varied in brightness 
over a period of about five hours, and 
from this deduced that the asteroid has a 
five-day period of rotation, and that the 
variation in brightness is due to its 
shape. It rotates about an axis that is 
perpendicular to its length, somersault- 
ing over and over as it whirls through 
space. 


Cries of Sea Birds 
Recorded on Film 


AMPLIFIED with new-type portable 
equipment and transmitted across six 
miles of water by short-wave radio, the 
voices of Atlantic petrels recently were 
recorded for the first time by an ex- 
pedition from Cornell University, Itha- 
ca, N. Y. Since it was impossible to 
transport a sound truck to the rocky 
island where the birds nested, off the 
Maine coast, the scientists laid a mile 
of telephone wire to connect the micro- 
phones planted in the petrel colony with 
a short-wave radio station located on 


the island. By means of a sound truck 
stationed on a more accessible island 
near-by, the froglike nocturnal cries 


of the 
film. 


birds were recorded on sound 
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You'll learn more quickly 
and easilyto playa P-A Sax, 
Trumpet, Clarinet, or Trom- 
bone, because P-As are easi- 
er to blow and have such 
beautiful tone. Thousands 
in use. Strongest guarantee 
backed by old reliable man- 
ufacturer. Moderate prices. 
Home 
trial. 
™ Easy 
terms, 
Seeyour 
music 
dealer or 
write for 
beautiful 
free book. 


Mention instrument. 1265 


PAN-AMERICAN BAND 
INST. & CASE CO. 
(1104 P-A Bldg. _ Elkhart, Ind. 


ART ti mn The Picture Magazine ofa 


THOUSAND THRILLS sisse 
ES BODY betty 


Contains fine drawings, photos, rotoprints 
+ to 
NKER! 


WOO8 3344 YOd4 JLINM 

















ormerly so ae i at $2.5 50) ; 
tate apy Instructive! 
of Mind and 
Ith and Happiness! tude ae: writes, **$10 
wouldn’ ber 2 mine if I — t replace.’’ gold-mine of 
Art and ing piretie on! None free ou_can $5 se e! OK or 
refund. ¢ THIS OUT. Send with $1 NOW 
LOCKWOOD ‘ART STUDIO, Dept. 75, EF a Mich. 


c R e BARGAIN CATALOG 
*BOOKS 
25,000 books of all pub- 


lishers listed in our 43rd 
Annual Bargain Catalog of 320 pages. Old-time favorites 

latest ‘‘best sellers.’’ Reference, Fiction, Juvenile, His- 
tory, Scientific, ete. Supplying se hools, colleges, libraries 
and thous ands of a c us tome rs. —. postcard 
today for our new 1 rgains in Books.”’ 


THE BOOK SUPPLY COMPANY, Dept. 145 
___ 564-566 West Monroe St., Chicago, Ill. 
ae OR 2 


WANTED :c5™s 


For Immediate Consideration 
Send Poems to 
Columbian Music Publishers, Ltd. 


Dept. 96 Toronto, Can. 


All now for $1 


Intriguinse! 





ona +s 





















ORIGINAL 





AIR CONDITIONING 


ee AND REFRIGERATION 













TRIAL LESSON 


| ena men Seite d. Good pay. 
Learn easily HOME in spare time. 
for FREE TRIAL LESSON. 
CHICAGO TECHNICAL COLLEGE 
P330TechBidg., 118E.26thSt., Chicago, I. 
If you an go away to colleg ge to learn Air Condi 
Conine, Engineering, Architecture, Draftin 
ctricity or Hadio, send for FREE Biue ‘Book. 


Opportunities. 
Wr ite today 


















Raise giant patented mushrooms! 


We supply materials and instruct 
with pictures. Our 25 Coast-to- 
Coast branches buy all crops. Big 
FREE book, photos tell if your cellar, 
shed, barn, ete., suitable. Write to- 


day. (Established 1908.) 


UNITED MUSHROOM CO. 
3848 Lincoln Ave., Dept. 342, Chicago 
Make Color-glazed 


EARN MONEY wesc] 


New, perfected low cost method. No mold 
or costly tools. You build your own equip- 








ment from plans we furnish. Easy to 
< ~< . , k I , « , if 
T= inake pottery, statuary, giltware _ 
home or shop—to earn money. MEN 
Send 10c TODAY for details. 


NATIONAL POTTERIES COMPANY 
13 W. ath: t., Reem 7, Minneapolis, | Hine. | 











BIG DEMAND! 


Markets weltng Pa ail you can 
ship. Good pri e year round 
WE BUY! © Bree ‘Jerlays 20 000 eggs 
y. Get ready now 
for spring spawn. ye with small pond, 
creek , lowland. Free book shows sketch. 


Send No Money 23s}.7o07"8™e 
post card brings special! offer. 
American Frog Canning Co. (Dept. 144-W) New Orleans, La. 
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CHARLES ATLAS 
World’s Most Perfectly Developed Man’’ 


“The 


If You Had Only 
10 Days to Live 


Suppose the doctors told you that you had only ten 
days more to live! What would you give to. have 
another ten YEARS of gloriously healthy life? ny- 
thing in the world!’’, you would say. But, al tu- 
nately, it would then be too late. NOW, while you 
still have many years more to live, is the time to fortify 
yourself against later troubles. How can you do it? 


CONSTIPATION— 
the Plague of the World 


One of the most common ailments today is Con- 
stipation. It is so common that many people do not 
realize the serious results of it. Just think what would 
happen if the sewers of any city were clogged and did 
not drain out daily. Disease and death would break 
out everywhere! That is exactly what begins to happen 
in your system when you are chronically constipated. 
Yet to end Constipation is not very difficult providing 
you have no organic ailment. 


Nine Out of Ten People 
Can Be Relieved 


My records show that I have helped relieve of Con- 
stipation nine out of ten of my clients. My method of 
body building tones up your entire system—actually 
overhauling your body. I give exercise and life to those 
numerous little-used muscles in your body =, in later 
years would begin to shrivel up and atrophy. I do not 
believe in any weights, springs or old-fashioned, danger- 
ous methods. My system, Dynamic Tension, is natural 
and effective. And results are guaranteed. 


Get My Free Book 


To you who are interested in adding years of health 
and happiness to your life I would like to send a copy 
of my book telling how I have helped over 90,000 
people throughout the world. 

Some of these people were run-down, 
constipated. I showed them how to be able to enjoy 
the many pleasures of life. They got rid of their ‘“‘bay- 
windows.”’ They felt the surge of new vigor flowing 
through their systems. Their new health and’ strength 
helps té resist the attack of disease. They have ac- 
tually added many years to their lives. They write to 
me and say “I now feel like a NEW MAN!” 

Don’t you think this is worth in- 
vestigating? Just write your name 
and address carefully on the coupon 
below and I shall immediately send 
you a copy of my book, “EVER- 
LASTING HEALTH AND 
STRENGTH” and full par- 
ticulars. Of course this places 
you under no obligation. Charles 
Atlas, Dept. iit, 115 East 

23rd Street, New York, N 

Se eee eS aS ae aS ae eS eS eS eS eS eS ee eee 
CHARLES ATLAS, Dept. I11, 

115 East 23rd Street, New York, N. Y. 
Please send me, without obligation, 
‘Everlasting Health and Strength.’’ 


nervous and 








your FREE 


Name 
Address 


City .. State... 
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New Chemical Process 
Gets T.N.T. from Oil 


AMERICAN oil fields could quickly be 
converted into vast centers for produc- 
ing war munitions, in case of need, 
through a recently discovered chemical 
process for making high-explosive T.N.T. 
The new method substitutes crude oil 
for coal, the present raw material. A 
temperature of more than 500 degrees 
and a secret catalytic agent, or chemi- 
cal go-between, are used. The treat- 
ment transforms hepthane, a derivative 
of petroleum, into toluene, a chemical 
that yields T.N.T. when it is combined 
with nitric and sulphuric acids. Ac- 
cording to Dr. Gustave Egloff, noted 
American oil chemist, the method is 
capable of producing 150,000,000 pounds 
of toluene daily from the Texas oil 
fields alone, and this output would be 
sufficient to supply the entire world 
with explosives. 

Hundreds of useful substances are 
extracted from coal and coal tar, but 
chemists have only recently begun to 
explore the full possibikities of petro- 
leum. The two or three dozen chemicals 
produced from it today make up only 
ten percent of the crude oil. Now re- 
search workers are learning to extract 
others that may create new industries. 
Recently discovered products obtain- 
able from petroleum include a plastic 
material for building purposes, edible 
fats which could be combined with syn- 
thetic vitamins and used as food in 
case of a wartime scarcity, and a chem- 
ical for sensitizing plates and films for 
infra-red or haze-penetrating photog- 
raphy. 

Meanwhile a remarkable ‘chemical 
calculating machine,”’ developed by E. 
Bright Wilson, Jr., young Harvard Uni- 
versity chemist, is helping to predict in 
advance the properties of new petro- 
leum derivatives and other chemicals. 
It consists of an assemblage of rods 
and spheres, linked by springs, that 
may be given a variety of motions to 
imitate the calculated motion of atoms 
in a particular chemical under spectro- 
scopic examination. By measuring the 
tension of the springs and the positions 
of the spheres in the animated model, 
a mathematically unsolvable problem is 
answered and an equation is obtained 
that reveals the chemical behavior to 
be expected of the substance. Experts 
expect the new method to prove a great 
boon to chemical research. 


Tiny Ball Bearings 
Stand Hard Treatment 


BALL BEARINGS no larger than the 
head of a pin are now being manufac- 
tured in Switzerland for use in precision 
instruments. Particularly useful for 
aviation instruments because they are 
able to withstand shock and vibration 
much better than jewel bearings, the 
diminutive metal balls have a very low 
coefficient of friction, and can be ma- 
chined to an accuracy of within one ten- 
thousandth of an inch. 
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avon meG | 
promoton: 
+ « « what I'd studied as pastime 


changed my whole future life 
. - - doubled my income!”’ 


Promotion comes quite often that way. Unex- 

pectedly, men and women cash in on the LaSalle 
training that they began merely for general self- 
development—as a hobby, 

But can anyone study as a “hobby”? 

Well, just put yourself at an automobile sales- 
manager’s desk, for example. Build your sales organ- 
ization, plan advertising, adjust margin on this model, 
plan promotion for that, then justify your policies to 
your president. By such actual practice work, the 
LaSalle student of Executive Management really 
learns to manage a business. 

Or take Law training! The LaSalle law member 
wrestles with the realistic legal tangles of his lifelike 
clients. And the accountancy student sets up new 
companies, finds and remedies profit-leaks in the 
methods of existing concerns. The traffic manage- 
ment student handles shipping problems—so factual 
that their details are as real as any he will encounter 
when he holds down a traffic job. Theory is out! 
Practice ts in! 

That sort of study is interesting! It is fascinating 
to study the knotty, veal problems of business and 
either come up with the right answer or have inter 
estingly explained to you by experts why your solu- 
tion doesn’t quite meet the issue. That way—next 
time—your solution does work. Meanwhile, your 
knowledge is growing, your mind expanding. 

And soon you find that you have mastered a new 
ability, possess a new power that may stand you in 
good stead the very next week in your own work. 
You have greater confidence in yourself, your asso- 
ciates and superiors recognize your greater ability, 
and sooner or later you will reap promotion and 
money reward, 

Try it out for yourself! Surely there’s some subject 
you've long wished to know. Why not know it? Why 
not know it NOW! Invest part of your spare time! 
You'll be amazed at how little effort is needed, how 
much pleasure and profit will accrue. 

All you have to do is mail us this coupon or a post- 
card. Ask us to send you information on any subject 
listed below. Find out—TODAY !—how easy it is to 
be the man or woman who knows: And who knows 
more than agg the one job of the moment. Prepare, 
in short, for the future—build your own future! 
LaSalle training is one of the easiest, most interest- 
ing and most profitable self-development moves you 
can make! 


FREE! 
Any of these 
booklets — or 
similar ones 
on your own 


GS Promot as was this LaSalle member—we weren't. 











LASALLE EXTENSION peer 
Dept. 1|183-R HICAGO 


Please send me—without cost or dasa informa- 
tion about how I can, through your training, equip myself 
for the new problems and opportunities in the Business 
field I have checked: 

0 Higher Accountancy 
0 Law: Degree of LL.B. 
0 Commercial Law 

0 Industrial Manage- 


0 Business Management 

0 Traffic Management 

0) Stenotypy 

0) Business Correspon- 
dence 


ment 
0 Business English 0 Salesmanship 


Position 


| Address ....c.o-ccccccccccccccccccccccccccce eoocces 
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“Seldom see an 
I. C. S. graduate 
OUT OF A JOB—” 


“IN ALL THE YEARS I have known of the Interna- 
tional Correspondence Schools, I have seldom seen one 
of your graduates jobless.” 


A business executive made this statement in a re- 


cent letter commenting on the I. C. S. graduates and 
funder ; ; 
students in his employ and expressing regrets that it 
Was necessary to reduce his personnel. 

“However,” he added, “all I. C. S. graduates and 


students will be retained, for I realize, through ex- 


perience, their value in my business.” 

The reason so many J. C. 8. men have jobs is because 
they are trained men! \ recent investigation into the 
working conditions of 1000 I. C. S. students revealed only 
40 unemployed. You, too, can be an I. C. S. man 


Mark the coupon 


and mail it today! It has been the 
most important 


act in the lives of thousands of men 


INTERNATIONAL CORRESPONDENCE SCHOOLS 














Box 7621-J, Seranton, Penna. 
Without ost ple ase send f particulars about 
t vt I have i X 
TECHNICAL AND INDUSTRIAL COURSES 
A ite Sanitary Engineer 
Architectural Draftsman Steam Engineer 
B ling | ‘ £ lingineer 
( act ‘ er ige Engineer 
S I ‘ ! ge Foreman 
ul I Bui r Foreman 
I king ) bk. mgine o 
I t \ 7 engines 
I ara king \ i W 
i I me W acli rs ’ Fitting 
Managemer fl tione Heating Ventilatior 
Mechanical bngine Air Ce itioning 
Mect snica Ir iter 4 ie igeratior Pharmacy 
Patternmaker Ma nist I I ) es 
Foundry Practice Rh. R. Seeti Foreman 
Reading Shop B i R. Signalme 
Heat ‘Treatment Meta Air Brake Coal Mining 
“et Metal W , Chemistry Fruit Growing 
Welding, Ele ‘ Cias } igation Agr ture 
Civil Engineer loolmaker Cotton Manufac ing 
Highway Engineer W or en Manufacturing 
Surveying and 1 ae ing oultry Farming 
BUSINESS ated COURSES 
Business Manageme usiness Corresp ence 
I ustrial Managemecst — Show ( 
t Stenography an ping 
Cin ervice Mail Ca r 
Railway Mail Cle 
igus ( chool Subject 
6 bre Hi chool Su 
Spanish © ¢ ¢ Preparat 
alesinar Pp h t Year College Suljects 
binglist I trating Cart 1ing 
Seeeres SCIENCE COURSES 
Profe sinaking Milliner 
ar I ls and Co t 
tH ‘ lea | mand Ca In 
Ad aking Management, Ca ing 
iy 
i 
t 
i 
( S ( dian Li 
1 VILLIONS 
\\ ‘what t 
how where ' 
i \ Ia 
\ ' hk 
t ‘ ‘ ! NERS. 
PROTOGRAPHERS, Inc., Dept 311, 10 


West 33rd Street, New York City. 


PHOTO 


ENLARG 


Is Phot 





OcEMENTS 


ography vo sur hobby’ Do y« ou want 


t iness at home? Make 
Pp 10TO ENLARGEMENTS (0 or yourself 
and othe Your cost each and less 


c 
Enlarger i ti yy 
experience required 
“COPIES any picture. $5.94 com. 
PLETE. Interesting circular FREE 


IDEAL-X, 122 East 25th Street, NEW YORK 


HY ideal Photo 


ANY 
SIZE 
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With Kit 9S you can make a model of a New 
Bedford whaleboat, including all equipment 


Build a 
SHIP MODEL 


for Christmas 


HIP models make excellent Christ- 
mas presents, so why not start now 
to build at least one to give away 

when the holiday arrives? A gift of 
this sort never wears out and will al- 
ways be highly treasured. To simplify 
the work for you, we have prepared 
construction kits that contain all the 
necessary raw materials, together with 
full-size blueprints and instructions. 
Select the model according to the 
time you can give the work and the per- 
son for whom it is intended. Those list- 
ed as “Simplified Ship Model Kits” and 
“Model-of-the-Month Kits’ are easiest 
to build, but if you can spare the time, 


our “Standard Ship Model Kits” are 
much larger and more completely de- 
tailed. 


Perhaps you would prefer to make a 
model locomotive, book trough, hang- 
ing wall rack, or some whittled novelty. 
If so, we can supply kits for these also. 
The complete list is given below. 


SIMPLIFIED SHIP MODEL KITS 


S.S. Manhattan, 12-in.....$1.00 
U.S.S. Indianapolis, 


F. Liner 
H. Cruiser 


12-in. 1.50 


J. Clipper ship Sea Witch, 13-in... 1.50 

MODEL-OF-THE-MONTH KITS 
M. Aircraft carrier Saratoga, 18-in. 1.00 
N. Four U.S. destroyers, each 6! 

in. 75 
R. U.S. cruiser Tuscaloosa, 11%- 

in. 1.00 
U. Hispaniola, the ship in “Treas- 

ure Island,” 7-in. 50 
Z H.M.S. Bounty, 11%-in. 1.50 
2M. Ocean freighter, 14-in. 1.50 


(Continued on page 25) 








Kit 5S—A Coast Guard patrol-boat model 
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WEBSTER’S 
elev BE Zei Fv 2 


Fifth Edition 


Largest, latest abridg- 
ment of the big new 
Merriam-Webster, WEB- 
STER’S NEW INTERNA- 
TIONAL DICTIONARY, 
Second Edition. 


A 
4 NEW from 
Cover to Cover 


] 
"| 110,000 Entries; 1,800 Il- 
3 lustrations; 1,300 Pages. 
|| Thin-Paper Style; In- 
; dexed: Cloth, $3.50; 
_— Fabrikoid, $5.00; Leather 
> $7.00; Limp Pigskin (dark blue or 
natural), $8.50. Purchase of your book- 
dealer, or order direct from publishers. Write for 
fascinating New Quiz and Picture Game—FREE. 


G. & C. MERRIAM CO. 
804 Broadway Springfield, Mass. 





















BOOK ON 





itj> Fascinating 


book on scientifically 
solved true crime cases sent 
absolutely free to those over 17 
Also tells how to get into Scien- 
tifie Crime Detection. Home Study. 
New opportunities. Travel. Steady Employ 
ment. Experiencenot necessary. Very easy terms. 
SCIENTIFIC CRIME DETECTION ems tiv ive 
OF AMERICA, INC. B Bu 

__ dette, Pres., Dept. - £117, Huntington, W. V Virginia 

















Salaries of Men and Women in the fascinating pro- 
fession of Swedish Massage run as high as h to 
70 per week but many prefer to open their own of- 
ices. Large incomes from Dostars,. hospitals, cani 
and private patients come to those who 
qualify through our traininer. Reducing 
alone offers rich rewards for specialists. 
Write for Anatomy Charts, sample les- 
son sheets and booklet—They re FREE. 
THE College of Swedish Massage 
1601 Warren Bivd., Dept. 870, Chicage 


(Successor to National c jotlage of Massage 













thon 














AVIATION CAREER 
OFFERS YOU GREAT FUTURE! 


Demand for trained aircraftsmen in Southern California 


plants is increasing and already exceeds supply. Curtiss- 

Wright Technical Institute, Aviation’s foremost and 

oldest school, is located in heart of this activity and 

— = ») specializes in Sheet Metal, Master Mechanics and Aero 


Engineering.( No flying involved.) Graduates are obtain- 
ing immediate employment. Write for details NOW! 












Curtiss-Wright Technical Institute, Glendale, (Los 
Angeles) California, Department P. S.-11. 
Cut me out, paste me on a posteard and mail to Popular 
Science Monthly Boot 117, 353 Fourth Ave., New bef en 
N.Y. Ul bring you complete supplies and instructions on ho 
to make easily several dollars a week in your spare ie. 





t Wate wa 
32 PAGE BOOK 
t2¢oKor 


te 


@ 39 actual photographs. 
Authentic history of rail- 
roading from 1769 to 
1937. FREE with $1.00 purchase of Strom- 
BecKer Ready-To-Assemble Locomotive 
Models. Complete with all wood parts and 
supplies. No special tools or skill necessary. 
Send $1.00 with this ad for all parts to build 
DeWitt Clinton Train 1831GT shown here 
and Modern Freight Locomotive 1922H (not 













shown). Finished train 144%” long. Address 
Strombeck- Becker Mfg. Co., Dept. S117, 
Moline, Illinois. Money-back guarantee. 


Free cat- 
alog on 
request. 


Li, 72 @ 
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Build a Ship Model 


(Continued from page 24) 





Oil tanker, 14-in.......................... 1.50 
Liner President Lincoln,14*%4-in. 1.50 


STANDARD SHIP MODEL KITS 





Whaling ship Wanderer, 20%- 


in. hull, 27% in. ever all necacs Oa 
Spanish galleon, 24-in. hull, 30 
in. over all....... : ase 6.95* 


Battleship U.S.S. Texas, 3-ft..... 7.45* 
Elizabethan galleon Revenge, 
25-in. hull, 28 in. over aill............ 7.25* 
Farragut’s flagship Hartford, 
steam-and-sail sloop-of-war, 
3314-in. hull, 41 in. over all...... 8.45* 
Privateer Swallow, 12%-in hull, 
20 in. over all......... . 4.957 
Clipper Sovereign of the Seas, 
20%4-in. hull, 26 in. over aill........ 4.957 
Trading schooner, 1714-in. hull.. 4.907 


os 


‘ a] oe ot te Seek, aa 


hone 


Completed model of the fishing schooner 
"Bluenose,'' which can be built with Kit 8S 


1L. 


2L. 


. Fishing 


NOVEMBER, 1937 


. U. S. Navy destroyer Preston, 


31%4-in. hiull.............. 5.95* 


Constitution (“Old Ironsides’’), 
21-in. hull, 31 in. over all 6.50* 
Clipper ship Great Republic, 
31%-in. hull, 42 in. over aill...... 8.40* 
Coast Guard patrol boat of new 
165-ft. class, 205,-in. hull. . 4.95* 


3srig Malek Adhel, %-in. scale, 
20-in. hull, 33 in. over all, 
frame-and-plank construction... 9.757 
Schooner Bluenose, 
1744-in. hull, 22 in. over aill...... 4.957 


. Whaleboat, 14 in. long; partly 


shaped hull and raw materials 
for making all equipment 


MODEL LOCOMOTIVE KITS 


Model locomotive Hudson 
type, HO gauge. Kit contains 
all the necessary sheet brass, 
brass tubes, rods, wire, springs, 
fiber, screws, boiler head, lad- 
der strip, six driving wheels, 
and ten pairs of wheels for 
trucks . 9.95* 
Supplementary power unit for 
above locomotive. Consists of 
specially built electric motor 
(6-v.) and worm and gear . 4.50 
(Continued on page 26) 



































papa important discovery relating 

to mind power, sound thinking and 
cause and effect, as applied to self- 
advancement, was known centuries ago, 
before the masses could read and write. 


Much has been written about the wise 
men of old. A popular fallacy has it that 
their secrets of personal power and suc- 
cessful living were lost to the world. 
Knowledge of nature’s laws, accumulat- 
ed through the ages, is never lost. At 
times the great truths possessed by the 
sages were hidden from unscrupulous 
men in high places, but never destroyed. 


Why Were Their Secrets 
Closely Guarded? 


Only recently, as time is measured; not 
more than twenty generations ago, less 
than 1/100th of 1% of the earth’s 


| people were thought capable of receiv- 


ing basic knowledge about the laws of 


| life, for it is an elementary truism that 


knowledge is power and that power 
cannot be entrusted to the ignorant 
and the unworthy. 


Wisdom is not readily attainable by the 
general public; nor recognized when 
right within reach. The average person 


| absorbs a multitude of details about 
| things, but goes through life without 
| ever knowing where and how to acquire 


mastery of the fundamentals of the inner 
mind—that mysterious silent something 


| which “whispers” to you from within. 


Please mention 


Fundamental Laws of Nature 


Your habits, accomplishments and weak- 
nesses are the effects of causes. Your 
thoughts and actions are governed by 
fundamental laws. Example: The law 
of compensation is as fundamental 
as the laws of breathing, eating 








What Strange Powers 
Did the Ancients Possess? 





POPULAR SCIENCE MONTHLY when answering advertisements in this magazine. 



















and sleeping. All fixed laws of nature 
are as fascinating to study as they are 
vital to understand for success in life. 


You can learn to find and follow every 
basic law of life. You can begin at any 
time to discover a whole new world of 
interesting truths. You can start at once 
to awaken your inner powers of self- 
understanding and self-advancement. 
You can learn from one of the world’s 
oldest institutions, first known in Amer- 
ica in 1694. Enjoying the high regard 
of hundreds of leaders, thinkers and 
teachers, the order is known as the Rosi- 
crucian Brotherhood. Its complete name 
is the “Ancient and Mystical Order 
Rosae Crucis,” abbreviated by the ini- 
tials ““AMORC.” The teachings of the 
Order are not sold, for it is not a com- 
mercial organization, nor is it a religious 
sect. It is a non-profit fraternity, a 
brotherhood in the true sense. 


Not For General Distribution 


Sincere men and women, in search of 
the truth—those who wish to fit in with 
the ways of the world—are invited to 
write for complimentary copy of the 
sealed booklet, “The Secret Heritage.” 
It tells how to contact the librarian 
of the archives of AMORC for this 
rare knowledge. This booklet is not 
intended for general distribution; nor 
is it sent without request. It is there- 
fore suggested that you write for your 
copy to the Scribe whose address is 
given in the coupon. The initial step 
is for you to take. 





Scribe D. H. D. 

Rosicrucian Brotherhood, 

San Jose, California. Please send 

copy of sealed booklet, ‘‘The Secret 

Heritage,’’ which I shall read as 
directed. 


Name- 
Address 
City. nananonnnesncnnnintevesnisiennnnsestiisiail 
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The Diesel ¢& 


> 


ry 


Men Over 18—Under 40 In 


with Diesel—the new, fast-growing field. 


Engineer 
a 


This opportunity is NOT open to boys under No experience necessary. At our expense, see how plain every point 
18 or men over 40. But if youare WITHIN is made— how thoroughly you grasp it— how greatly you will en- 
these ages, you owe it to yourself to investi- joy the work. If you are over 18 and ‘under 40, send postcard, 
gate thisopportunity of acquainting yourself state age, and get 2 beginning lessons FREE. No obligation. This 
may be the turning point in your life, so write TODAY! | 


American School, Dept. D-846, Drexel Avenue at 58th Street, Chicago, 
Test Yourself for a Good Pay Job—Steady Work 


is Your Job Safe? 


Just as the gasoline engine changed 
the jobs of thousands who depend- 
ed on horse-drawn vehicles for their 
living—so now the Diesel engine is 
fast invading both the power and trans- 
portation fields, and threatening the 
present jobs of thousands. 


What This Field Offers You 


Diesel engines are replacing steam and 
gasoline engines in power plants, motor 
trucks and busses, locomotives and ships, 
aircraft, tractors, dredges, pumps, etc.— 
opening up well-paid jobs for Diesel-trained 
men. You get all the latest Diesel develop- 
ments in our course. Special diagrams for 
quick understanding of this new power. 












your own home, learn about Diesel 


















if You Are Short of Money 


Prepare for jobs in Radio Broadcast, Talking Pic- 
tures, Television, by 12 weeks of practical sho 
work in the great ne Radio Shops, on real RADI 
and Sound equipment, You don’t need advanced educa- 
tion or experience. Free Employment Service for life. ny earn 
white learning. Electric Refrigeration--Air Conditioning in- 
cluded. Mail coupon t for free book which tells you how hun- 
dreds have becomesucceseful Kadio Mena: ingour training. 
H. C. Lewis, Pres., Coyne Electrical & Radio School 
500 S. Paulina St., Dept. 87-4H, Chicago, 
Send Free Radio Book and facts, Tel! me about 
your **Pay-Tuition-After-Graduation”’ Plan. 
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Easy Terms Gite. : 
Only 10c a Day 7 CSB 


Save over 4% on all standard office 
models. Also portables at reduced prices. 


SEND NO MONEY 
All late models completely refinished like 
brand new. FULLY GUARANTEED. 
Big free catalog shows actual machines 
in full colors oweat prices. Send at once 

Free course in typing included. 













W. Monroe St. 


231 rite for Agents’ Proposition 
International Typewriter Exch., Dept, 1107, Chicago| Calculator Machine Co.,Mirs.,P.0.B0x1118,Dept.411,Chicago 


FREE! 


of beautiful gifts that 


complete outfit illustrated 
Free Idea Book which has 
dreds making easy money! 
Illinois, says ‘‘l made $ 
week.’’ Mrs.A.K., Virginia 
were $500.00 for 5 weeks 
Illinois 


this year.”’ A real desire tc 





for it. 


You need no experience to 
Fireside work and make excel 


FIRESIDE INDUSTRIES 
Dept. 51-S, 








NCI Mo 
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details of our amazing new plan. It 
tells you how to get a big assortment 


This Ma 
Tums Spare Time Into Money/ 


We show you how and give you the 


I did $3,500 worth of busi- 
ness last year and over $12,000 worth 


ey is all you need to make a big suc- 
cess. at Fireside work—No tiresome bers. 
study—You learn by doing. It is fun dec- 
orating beautiful gifts and furniture. You 
make good money practically from the 
start. Our FREE book tells you how. Send 


No Experience Needed 


ey. We help you and show you how, 


Adrian, Mich. 





The Midget Slide Rule 


equals a 12 in. straight slide rule in 
recision. Has A, B, C, D, Cl, Log- 
ag Fraction and thread scales. Gives 
Logs. Gives Trig. functions to 1 min. 
from0to90degrees. Engine Divided 
Scales on white coated aluminum. 
PERMANENTLY ACCURATE. 
Dia. 4 in. With case and instructions, 
$2. cash, $2.12C.0.D. LARGE SIZE, 
Sin. dia. in case $5.80. SATISFAC 
TION GUARANTEED. Freecirculars. 
Gilson Slide Rule Co., Stuart,Fia.| | 
Slide Rule Makers since 1915 | 





















1938 CATALOG FREE 

Factory Prices—SAVE UpTo50 * 
FREE home trial. MONEY -BACK if not 
satisfied. ONE YEAR GUARANTEE. 
35 beautiful 1938 models. 5 to 15 tubes. 
Radios that get EUROPE. Automatic 
tuning. New Battery radios for tarmes 

Auto Radio Console Model Send 








FREE HOME 6% 
TRIAL! . 

ORDER NOW, Bend Gi Dep, °°°t care fer FREE catalog 

Pay balance C.O.D. Money WORLD-WIDE RADIO CO. 


| back if not 100% satisfied. 287 0ElstonAve., Dept. 81, Chicago 





eae |pocket ADDING MACHINE 


goueos8 4) IDEA For BUSINESS OR PERSONAL USE. 
E dow rk of mor 


r ecostlymachine.Counts 
i. 
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zhs 8 ounces. 





Send No Money! Total Cost 
Order from ad, not sold in stores. Just send name 
and addres On delivery pay postman $2.50 (plus 
ew cents postage If outside U. S. send cash). 
10c additional in Leatherette Case. If not satisfied 
after 10 days’ trial you get your money back 
ousands of Satisfied Users. W 





Saplo, accurate. Not s toy, Guarantecd 6 yours: 

ogee FREE TRIAL 232 
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of extra cost 
—send the 
coupon for 


you can paint. 


ic Box 


You can join now on the easiest plan ever 
offered. Coupon brings full details. 


FREE Book on Decoration 


above. Also 
started hun- 




















Mrs. H. L., Mail the coupon NOW for the beau- 
100.00 in 1 tiful new book on home decora- 
““Mysales tion and money making. It's 
” R. M P. FREE! A new plan for 
. oa = = Starting you at good mon- 


ey at once will also be 
included. Do this 
» make mon- now, while there 
are openings 
for new mem- 


Send FREE book and 
details of your new plan 
Also how to get the big 
artist's outfit. 

succeed at 
lent mon- 


NTHLY when answering advertisements in this magazine. 











Build a Ship Model 


(Continued from page 25) 





A master model of Hobo Hank, a pine block, 
and other materials are included in Kit 10 


FURNITURE KITS 


No. 4. Solid mahogany book 
trough 22% in. long, 9% in. wide, 
and 24% in. high over all. Ready 
to assemble, with finishes 

No. 5. Solid rock maple hanging 
wall rack with one drawer, 19% 
in. wide, 33% in. high. Ready to 
assemble and stain included........ 5.75* 


WHITTLING KITS 
No. 7. Whittling kit with two 
shaped blocks for making sea 
captain 5% in. high 1.50 
No. 8. Whittling kit for six dif- 
ferent Scotties. Each is 2 by 2% 
in., sawed to shape mere ec! 


5.30* 


. 1.00 





Kit U—"Hispaniola" of "Treasure Island" 


No. 10. Copycraft whittling kit for 
making one of several Hobo 
Hank novelties. Includes master 


model 5% in. high 1.50 
No. 11. Copycraft whittling kit for 

making elephant Jumbo. Con- 

tains a model of the animal, 31% 

in. high; whittling block, V- 

shaped carving tool with han- 

dle, brush, and paint 1.50 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an as- 


terisk (*) and 25 cents to all prices marked with a 
dagger (7). 





Popular Science Monthly, Dept. 117A 
353 Fourth Avenue, New York, N. Y. | 


Please send me C. O. D. Kit 
I will pay the postman the price shown above plus 


a few cents postage in full payment (Canadian 
orders cannot be sent C. O. D.) 


Name 
Address 


City State 
(Print name very clearly.) 

If you prefer to send your remittance with this 
order, you save the C.O.D. charge Remit by 
money order, check, or registered mail. This offer 
is made only in the United States and Canada. 
Also see note above. 
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Tropical Air Lines 
Fight Yellow Fever 


VACCINATION against yellow fever has 
been ordered for all flying personnel on 
air lines operating between South 
America and the United States as part 
of a program to prevent the introduction 
of the tropical disease into this coun- 
try. In addition, all planes coming 
from South America will be thoroughly 
fumigated with a special insecticide, 
made according to a new formula devel- 
oped by the U. S. Public Health Service. 
Each passenger embarking on a plane 
at any South American airport north 
of thirty degrees south latitude is re- 
quired to fill out a certificate telling 
where he has been for the previous six 
days. From this statement, quarantine 
officials can learn whether or not the 
passenger is likely to be infected with 
yellow fever. If he is less than six days 
away from a disease area, he may be 
required to stay under observation long 
enough to allow any latent infection to 
develop. These measures are expected 
to adequately protect the United States 
from importation of the disease, which 
is known to exist in seven different 
countries in South America. 


New Propeller Design 
Reduces Engine Heat 


OVERHEATING of airplane engines can 
be prevented by the use of properly de- 
signed propellers, recent wind-tunnel 
tests show. In a conventional plane, the 
rush of air caused by the swift passage 
of the craft through the air is depended 
upon to cool the engine, but when the 
airplane operates at low speed, or is 
taxied on the ground, the air blast is 
reduced, and the cylinders overheat. 
The part of a propeller blade near the 
hub is less effective than that near the 
tips and is usually rounded, so it does 
little or no useful work. It is pointed 
out, however, that if this part of the 
propeller were made with a proper air- 
foil section, it would move sufficient air 
to cool the engine under any conditions. 


Fireworks Stimulate 
Firefly Flashes 


DETONATIONS of firecrackers stimu- 
late. fireflies to increase the frequency 
of their flashes, according to a recent 
discovery by Dr. Rudolf Ruedemann 
of the New York State Museum at Al- 
bany. On a quiet evening, when only 
about six lightning bugs were visible, 
giant firecrackers were set off in the 
vicinity. Instantly, it was reported, the 
number of firefly flashes increased 
eight- or ten-fold. When the firework 
cannonade ceased, the insects promptly 
stopped their sudden burst of activity. 
No definite cause of the phenomenon 
has been proved, but Dr. Ruedemann 
thinks that their normal flashing is a 
reaction to threatened danger, and that 
the sudden explosions served as an 
artificial danger stimulus to which they 
responded. 
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“HITCH YOUR WAGaE es 


TO THIS 


STAR D 
ON 
AIR hy Refris 


When ae choose YOUR career, 
TIE UP to Air Conditioning and 
Refrigeration—the industry that 
is “going places”... and go up 
with it. Old callings are stand- 
ing still—pass them by. Get in- 
to this booming new field... 
| through Therme Institute train- 
ing. 





“NATION-WIDE TRAINING 
WORTHY OF THE INDUSTRY” 


- ‘THERMO 
AIR CONDITIONING 
INSTITUTE, INC. 


Schools and Employment Offices at 





TRANSPORTATION ALLOWANCE 
to the Institute 


Institute courses. 









1TIO. 


gere 


LOS ANGELES NEW YORK CHICAGO 
194 So. Alvarado 1755-B 125-B W. Hubbard 
Street Broadway Street 





ING 
tion — 


Nation-wide operation brings | 
you big educational and em- 
ployment advantages. You 
can study at the New York, 
Chicago, or Los Angeles 
school . . . or at home, with 
later practical training. You 
learn actual air conditioning 
and refrigeration technique 
in complete, up-to-the-min- 
ute laboratories. You gradu- 
ate qualified for speedy ad- 
vancement . and for a 
good job at good pay, to start 
with. Show that you are far- 
sighted about your future— 
send the coupon. 














16-page book, “The Air You Breathe,” tells you WHY and HOW FREE 


i) a Or mee a Oe ee ee SR ER me ae eo ee 
Please send my free copy of ‘The Air You Breathe’ and complete information on Thermo 





. thet 1937 Air Conditioning Sales are Expected to Reach $100.000,000 ? 





DO YOU KNOW 
new business | 


WANT a 
profession of your own, 


with all the trade you can 
attend to? Then become a foot correctionist, 
and in a few weeks earn big income in service 
fees—not medical nor chiropody—easy terms for 
home training, no further capital needed, no goods 
to buy, no agency. Established 1894. Address 





Stephenson Laboratory, 62 Back Bay, Boston, Mass. 


increase profits, start your 
plant. I train you at_home in spare time quickly. Show you 
book, ‘‘How to Raise Poultry for Profit’’ comes to you FREE 


I show you how to greatly 
POU LT RY own business, or secure a 

good job in a big poultry 
very latest methods. Give you facts worth money to yourself or 
employer. My home-study course used by thousands. 32-page 
Write today: HARRY _M. LAMON, Pres., National Poultry 
Institute, Dept. 203-B, Adams Center, N. Y. 








Annually Use Kelpamalt. .’. 

> say” the New Iron, lodine and Vi- 

Vn tamin Concentrate—5 to 15 New 

Lbs., New Red-Blooded Strength and 

Energy Gained Quickly, Say Thousands. 
Results Guaranteed Or No Cost. 











Please mention Poputar ScieNcE MONTHLY 


Don’t resign yourself to being a skin- 
ny, scrawny, physical wreck ! Kelpa- 
malt, the new iron, iodine and vita- 
min concentrate from the sea, has put 
husky, flattering Lbs. on thousands 
of men and women who never before 
could gain an ounce. That's because 
the body's chemical processes, which 
change digested food into firm flesh, 
require certain natural minerals 

minerals often deficient in the daily 
diet. Without them, nourishment is 
often wasted. Kelpamalt helps pro- 


With its natural plant iodine and the 
Four all important vitamins A C D 
and G are vitally necessary to the 
health and proper functioning of the 
blood, liver and glands. They help 
your system get the real good out of 
food. Try it. Thousands are amazed 
at quick gains of 5 to 15 Lbs. often 
in a few weeks. They look better, 
sleep better, feel better, too. Results 
guaranteed, or it doesn’t cost you a 
penny. Kelpamalt costs but little to 
use Your own doctor will approve 
this way. Sold at all good drug stores. 
seware of imitations, Insist on the 
genuine, 





vide these natural minerals. Its as- 
similable iron, copper, phosphorus, 
calcium and other minerals, together 


Kelpamal 


Posed by professional models 


Send for FREE fascinating 
To Build Strength, and Add W 
als, lodine anc 
body. Weight and measurement charts. 
opi ation. 
elpamalt Co., 


SPECIAL FREE OFFER 


fastruc geting 50 page book on How 

information on Miner- 
itamins om their effects on the human 
Daily menus. No 


Dept. 1302-27 West 20 St., N. Y. C. 
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Lee RN Ae RNR Se TRE Sa A SRO IS EA 
af ws SPORTSMEN, SAVE YOUR TRO- 
PHIESI Learn at home in spare time to 
mount all kinds of birds and animals. 
Decorate your den with trophies of field 
and stream. We teach you this FASCI- 
NATING SPORTSMEN’S HOBBY. 
Quickly and easily learned. Wild game 
is growing scarcer. Trophies now more 
valuable than ever! Shoot FEWER and 
MOUNT them true tolife. IT’S PROF- 
§TABLE! Many earn $12 to $25 per 
week spare time mounting specimens 
for hunters. Why not YOU? Learn to 
make USEFUL articles from mounted 
@ii specimens. (See squirrel lighter to left.) 


WILD GAME NOT NEEDED 7°" 


hunt youcanmountCOMMONaepecimens:Ow!ls, 
crows, pigeons, hawka, rabbits, even frogs. 


We also teach t 
LEARN TANNING ox See soft ta et a 
able and new method to TAN GENUINE 


LEATHER from ai! kinds of hides, Great 
epare time money maker. 


FREE BOOK Send coupon below for bean- 
tiful free 48-page bookiet, 
illustrated, telling how easily YOU can learn ta 
many fine 





96 @ Taxidermy Artist. Contains 
pictures. Intensely interesting, 
Get: YOUR copy today. No 
cost or obligation. Mail p 






Northwestern School of Taxidermy, 
3396 Elwood Bidg., Omaha, Neb. 
Send me your free illustrated book, ‘‘How 
to Mount Game’’. Also tell me how I ma 
learn this fascinating art easily and quick 
by mai!. No obligation, 








Inventions Promoted 


Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
St. Louis, Mo. 


183-D Enright, 







INVENTORS EF 


PATENT YOUR IDEAS PATENT 
4. ie)- 14 -m:\ele) a “AWE e 


HOW TO OBTAIN A PATENT, 


written by a Former Member of the 
Examining Corps (1922-24) of the U.S. 
Patent Office. If you want to profit by 
your idea, you should take steps to apply for a U. 8S 
Patent at once. Your first step is to get this Free Book 
This interesting illustrated book contains valuable in 
formation you should have. It tells you fully how to 
obtain a patent on your idea in the quickest way. With 
this Free Book you will also receive a ‘‘Reeord of In 
vention’’ form on which you can easily record your idea 
Personal and Confidential Service: Your case will be 
personally handled only by a Registered Patent At 
ceeney who is also a Former Member of the Examining 
Corps of the U. S. Patent Office. All communications 
will be strictly confidential 


MAIL COUPON TODAY for FREE PATENT BOOK, 












and RECORD OF INVENTION Form. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 


1 1638 Woolworth Bidg., Dept. 117-C, New York 


MILLER ae DEPT. 117-C, WASHINGTON, D.C. 
Mg to Obtain a Pat- 





Pleas © Free Boo 
j ent.’ and Mpecord Of Invention Vorm 
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Device Warns Pilots 
of Low Cloud Ceiling 


JUST INVENTED by John P. Buckley 
of Washington, D.C., a photo-electric 
robot is designed to measure the height 
of clouds and fog banks, and automat- 
ically radio the information to airplanes 
flying in the vicinity. Pivoting search- 
lights spaced at a definite distance 
apart focus their beams so that they in- 





tersect as a single spot of light at the 
bottom of a cloud bank. Rays from this 
spot are reflected to a photo-electric cell 
to control the current which actuates a 
transmitting set. A motorized disk acts 
like a telegraph key to broadcast auto- 
matically a separate signal for each 
cloud-bank altitude. When placed on a 
mountain top, the inventor declares, the 
apparatus would automatically tell ap- 
proaching pilots the exact ceiling at | 
the spot, and thus help to prevent the 
plane from crashing into a mountain 
side shrouded in dense fog. 


Water Is Made Wetter 
By Adding Chemical 


MAKING ordinary water wetter by the 
addition of a synthetic alcohol is a new 
chemical development recently an- 
nounced. Made from waste gases of oil 
wells, the alcohol is added to common 
water in small amounts with the result 
that the water floods or soaks anything 
it touches in a fraction of the time 
normally required. Such materials as 
textile yarns that may require many 
minutes to become thoroughly soaked 
with ordinary water were wet through 
in a few seconds by the new liquid. The 
discovery is expected to prove of great 
value in a number of industrial proc- 
esses, in making insecticides more dead- 
ly, and in improving air-conditioning 
equipment which relies on sprays of 
water to lay the dust which floats about 
in the air. 


| 





Rare Tree May Revive 
After Being Felled 


CHOPPED DOWN by a group of care- 
less boys, an ancient tree near Bris- 
bane, Australia, may be given a new 
lease on life if a novel experiment 
proves successful. Foresters have treat- 
ed the cut end of the trunk with an an- 
tiseptic solution and set it upright in a 
hole in the ground, with the expectation 
that it will send out new roots and con- 
tinue to live. Trees of the cycad family, 
of which the felled giant was said to be 
the oldest living specimen, are known to 
store up enough food in their trunks to 
sustain life in the cells for years, and 
cases have been reported in which 
smaller cycads actually were revived by 
the method now being tried on the his- 
toric landmark. Found only in tropical 
and subtropical regions, cycads are de- 
scendants of a tree family that domi- 
nated the forests of prehistoric times. 
Although they bear some resemblance 
to palm trees, they are more closely 
related to pines. 





Sell this MARVELOUS Tooi 


ca se Famous Justrite COMB Vale], | 
Sea tidaieiaks SOLDERING "3c" BLOW TORCH 


Works Like Magic! 









MECHANICS 


SHEET METAL Actually astounding—newly _ per- 
We) 147-4) fected, famous Justrite Combination 
a - Soldering Iron and Blow Torch gives 
GARAGE | super, sizzling-hot blue-white flame 
MEN 2° te for soldering, light-brazing and gen- 
= we eral shop, laboratory, engineering — 
ETC repair work. Oper ites with 100° 
satisfaction on less than % cent per 
hour—fully guaranteed by reliable 31- 
year old company 
Sells Like Wildfire—on demonstra- 


tion! Start a good, clean, growing 
business of your own—calling on me- 
chanics engineers, plumbers garage 
men, battery experts, radio men, home 
evaftsmen, painters heet metal workers, 
etc. Make up to $6 to $8 per day—full 
or part time 
FREE: Sens atic —_ ae w** Distrit itor’s Success 
. to di ributor ft amazing 
Justrite tall ao yn Se .? roe lron ar ow Torch. 
can’t west, Write fc wr Complete Information TODAY! 


etrite Mfr. wis Dept. 148, 
2061-81 Southport Ave Chicago, tM. 


— 1,500 NEEDED 
INVENTIONS 


1936 Edition of this remarkable source book 
for inventors by R. F. Yates tells what to 
invent, whatinventions manufacturers are 
looking for, what will pay most money. Also 
gives new scientific discoveries important to inventors. Ena- 

les you to work on inventions that pay. Simple, practical ideas. 
Large cloth-bound book, 250 pages. Don’t 
waste time. Send $2.50 today, or send $4 00 
for this greet book and INVENTO! ‘ORS’ SELLING 
GUIDE which tells you where and how to sell safely 

our patented or ungatentes inventions to its list of 
nearly 1000 buyers verything you must know about 
Selling Methods, Law, Royalty Contracts, Financing, 
Finding Buyers. 224 es, cloth $2. 60. Send no 
money if — Cc. OD. shipment. Money back 
if not satisfie 





Write for FREE catalog of valuable books for in- 
ventors and sample pages of above books. 


DONLEY PUBLISHING CO. 
509 Fifth Ave., Dept. S-11, 





New York, N. Y. 








PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 


Form, Evidence of Conception’ and instructions, 
“How to Establish Your Rights’’-—FRE 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D. C. 














Inventions Wanted 


Patented or Unpatented 


We have been successfully selling inventions, 
patented and unpatented, since 1924. Write 
for proof, and tell us what you have for sale. 


Chartered Institute of American Inventors | 
Dept. 3, Barrister Building Washington, D. C. 








High School 
at Home 


Go as rapidly as your time and abilities permit. 
Equivalent to resident school work—prepares for 
entrance to college. Standard H.S. texts supplied. 
Diploma awarded. Credit for H. S. subjects already 
completed. Single subjects if desired. Bulletin on request. 
Specialized training is absolutely 
essential to Success today. Over 
150 noted Educators, Engineers and 
Business Men helped pre — our spe- 
cial instruction material, us ed by 
many resident schools and colleges, 

. S. Navy and Province of Mani- 
toba, Can. Train at home for best-paying lines as 
listed below. No interference with present earn- 

ings while preparing for better job. 


American School, Chicago 


Mail Coupon for Information—No Obligation 


American School, Dept. H-846, Drexel at Som, Chicago 
Tell me how to train for success in line checked 
wten School Course in2 
Air Conditio 


ing Electrical! Retrigeration 
areniboctere and Building Highway Engineering 
Automotive Engineering Liber al Arts (College) 
Aviation Mechanical Engineering 
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YOU'LL advance 
faster with an easy 
playing Conn. Choice 
of world’s greatest art- 
ists. Many exclusive fea- 
tures yet they cost no more, 
Home trial. Easy payments. 
See your dealer or write for 
free book. Mention instrument. 
Cc. G. CONN, Ltd. 1132 Conn Bidg. 
ELKHART, IND. 
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PATENTS #5 


PERSONAL SERVICE problems. Séna 


me a model. or 
drawing, or sketch and description of your invention, &nd 
$5.00. I will make a search and report promptly as to its pat- 
entability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Victor Bidg., Washington, D. C. 





My Personal 
service assured 
strictest confi- 
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New Theory Suggests 
Universe Is Shrinking 


IS THE WORLD becoming a smaller 
place to live in? To account for recent 
discoveries at Mt. Wilson Observatory 
in California, Dr. S. Sambursky, physi- 
cist at Hebrew University, Jerusalem, 
proposes the startling theory that the 
universe and everything in it is slowly 
shrinking, including even our funda- 
mental standards of length and energy. 

Just the opposite view was held a few 
years ago. When astronomers observed 
a puzzling reddish tinge in light from 
distant nebule, they interpreted the 
phenomenon as evidence that these ce- 
lestial bodies were rushing away from 
us and outward into space as fast as 
25,000 miles a second—in other words, 
that the universe was expanding at ex- 
plosive speed. The result would be to 
increase the apparent wave length of 
light from the retreating nebule, shift- 
ing their color toward the red end of the 
spectrum or rainbow of hues by which 
scientific observers classify light rays. 

More recently, it has been discovered 
that the “red shift” actually observed 
through the big Mt. Wilson telescope 
does not quite correspond with the 
amount called for by such a theory. As- 
tronomers have been casting about for 
a new one, which Dr. Sambursky now 
supplies. A “red shift’? could also be 
produced, he points out, if everything 
between us and the nebule was grad- 
ually getting smaller. Substituting 
mathematical factors based upon his 
shrinking-universe hypothesis in the 
same calculations used to test the ex- 
panding-universe idea, he obtains fig- 
ures that appear to check with the ob- 
served facts. 

As startling to physicists as the Ein- 
stein theories of relativity, the new con- 
ception implies that their basic units 
are constantly diminishing in size in- 
stead of remaining constant. One of the 
shrinking quantities is the length of 
the radius of an electron, smallest par- 
ticle of matter. Another is ‘“H,” a unit 
of energy upon which measurements of 
photo-electric cells, among other things, 
are based. The shrinking value of “H” 
also provides Dr. Sambursky with a 
new mathematical explanation for the 
familiar but little-understood phenom- 
enon of gravity. 

While the changes in the “measuring 
rods” of physics are too small to have 
a direct bearing on anyone’s daily life, 
Dr. Sambursky maintains that they are 




















nevertheless appreciable enough to be 
detected in the course of time. To prove 
or disprove his theory, he proposes 
measuring the present value of the 
wave length of a ray of light and re- 
peating the test 350 years from now. 
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YOUR PATENT 
Be Worth? 


A patent is not worth the paper it 
is written on unless it gives real 
protection. Real protection is 
given by a patent only when the 
claims and specifications granted 
are broad enough to prevent any- 
one else from manufacturing and 
selling a close copy, or the equiva- 
lent of your invention. 





A strong patent depends not only 
on the invention, itself, but upon 
the skill and interest of your pat- 
ent attorney in drawing up the 
claims and specifications and in 
following the case to a successful 
conclusion, 


CAN YOU ANSWER 
THESE QUESTIONS? 


@ Do you realize the value of secrecy in patent 
matters? 

@ Do you know the importance of immediate ac- 
tion? 

@ Do you know how to obtain good patent pro- 
tection? 

@ Do you know how you should go about sell- 
ing your patent? 

@ Do you realize the importance of broad pat- 
ent claims? 


@ Do you know what the cost of your patent 
will be and how you can make payments to 
meet your convenience? 


CONFIDENTIAL SERVICES 


All of these questions and many others 
of vital importance to inventors, are 
answered in our books of patent infor- 
mation. The information given in these 
books, is backed by our sixty-two years 
of practice as registered patent attor- 
neys before the United States Patent 
Office, during which time we have han- 
dled every type of invention. MAIL 
THE COUPON NOW. 


C. A. SNOW & CO. 





Registered Patent Attorneys Since 1875 
DEPT. B-22, SNOW BLDG., WASHINGTON, D. C. 


Red light from a chemical element l ae ote ie tecttieien 7 
3 . rhi sentiemen: Send me your ree handOvooks 
called cadmium, which can be meas- for inventors by return mail. No obligation 
ured in the laboratory with great ac- | on my part. | 
HEMPHI, = curacy, would be suitable. At the end | | 
L Diese, sc = mm F NAME 
Please é rion HOOL a aT of three and a half centuries, if the new te eeeesessceree PTerrre re ee Seeeeeeesreesese | 
tunit © tees IDE INST 4, O64 E51 add : 
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THE REAL REASON 
MOBILOIL IS 
THE WORLD’S LARGEST- 
SELLING MOTOR OIL 





Trae 


WHEN YOUR CAR was still in the blue- 
print stage, members of the Socony- 
Vacuum research staff worked closely 
with the automotive engineers to make 














RIVATE—no admittance!” A police- 



























eB Mobiloil the best oil for your engine. man guards every engineering lab- : 

Bee oratory in Detroit. ‘ 
The doors to new-car secrets are 

protected like gold vaults — yet almost 

daily you’ll see men of Socony- Vacuum i 


pass through! 

For automotive engineers and our 
research staff work hand-in-hand...to 
make Mobiloil the best oil for yourcar! i 

That’s what we mean by, “‘Mobiloil é 
is made—not found.” 





Impurities in all crude oil, harmful 
to engines, must come out! 


All oil refiners know this. But not all 
of them do the job equally well! 


nov attest ala Rae ta K 








For example, the Clearosoi Process, 
by which Mobiloil is made... removes 
impurities that defy all ordinary refin- 
ing methods. 

Hence, Mobiloil is cleaner, tougher, 
longer-lasting. ; 

Try it and see for yourself. You'll 
find it pays to use the correct grade of of 


Mobiloil i in your car! Fill up today. 


MOBILOIL~*MOBILGAS 


SOCONY-VACUUM OIL COMPANY, INC. 
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Firemen patrolling the streets of Vienna during a sham aerial gas attack on the city 


THE TRUTH ABOUT 


Poison Gas 


By ALDEN P. 


RANCE sells gas masks to its 
citizens on a five-year install- 
ment plan. Germany reveals 
that it has secretly been manu- 
facturing a new type of gas mask 
for noncombatants, by the million. 
Startled Britons learn thatthe world’s 
first factory for civilian masks, at 
Blackburn, England, has passed its 
9,000,000 mark and is turning out 
100,000 a day to reach its quota of a 
gas mask for every man, woman, 
and child in the British Isles. 
Few doubt that poison gas will 
play a major role in the dreaded 
“next world war.” What will hap- 


ARMAGNAC 


pen then? Will whole cities, teeming 
populations, be wiped out in an instant 
by noxious fumes? Are nations secret- 
ly guarding poison gases more horrible 
than we have ever known? At the out- 
break of a world war, will chemists leap 
to their test tubes and create terrible 
new poisons to order? 

How far such nightmare stories de- 
part from fact has just been revealed 
by Lieut. Col. A. M. Prentiss of the 
U. S. Chemical Warfare Service, whose 
authoritative new book, ‘‘Chemicals in 
War,” debunks many of the popular 
misconceptions about poison gas. 

From time to time we hear rumors of 


DEADLY ON BATTLEFIELDS, IT 1S NOT TO BE FEARED BY CIVILIANS 








In future wars, trained 
men, outfitted in spe- 
cial clothing, will quick- 
ly rid city streets of 
poisonous fumes and liq- 
vids after an air raid 










Civilian preparedness has 
gone a long way toword 
removing the horrors of 
gas warfare on noncom- 
batants. Below, an emer- 
gency crew goes to the 
aid of a civilian “over- 
come" during a recent 
French demonstration 
of gas-defense tactics 
















































a “supergas,’” a few hundred pounds of which, 
dropped from the air, would wipe out the entire 
population of a city like New York. This coun- 
try or that is supposed to have discovered it, and 
to be keeping it in hiding for the next war. Mili- 
tary chemists of a good many nations wouldlike 
to know of such a gas. The plain fact is that it 
doesn’t exist—except. in the imagination of sen- 
sational writers. 

While two or three new gases have been de- 
veloped since the World War, none that we know 
about is startlingly more dangerous than the 
chemicals used in that conflict. And the math- 
ematical odds are all against the possibility that 
any nation has secretly discovered such a gas, or 
will do so in the immediate future. 

During the World War, chemists tested more 
than 3,000 likeiy chemicai compounds and elim- 
inated all but thirty-eight as possible war gases. 
When these were tried out in battle, not more 
than half a dozen proved useful for military 
purposes. 

There is a simple reason why additional dead- 
ly or disabling war gases are so rare and hard 
to find. To be a real menace on the battlefield, 
a gas must be more than poisonous. One of the 
least effective gases in the World War, for ex- 
ample, was the deadly vapor of hydrocyanic acid. 
It is one of the most virulent poisons known to 
man and often is used for the execution of crim- 
inals. One or two full breaths cause almost in- 
stant death. Fortunately, it has one defect as a 
war gas. Being lighter than air, it rises harm- 
lessly instead of clinging to the ground and roll- 
ing into trenches, dugouts, and city streets. 

To be dangerous in wartime use, poison gas 
must be heavier than air. Raw materials to 
make it must be readily available. It must be 
simple to manufacture. It must not spoil in 
storage. If it is a true gas, it must be capable 
of being liquefied by moderate pressure in order 
to be loaded into shells and bombs in concen- 
trated form. If it is a liquid, as some war ‘“‘gases’”’ 
are, it must be volatile enough to release clouds 
of vapor at ordinary temperatures. At least a 
dozen other requirements could be listed. Dis- 
Neighborhood stores in many foreign countries sell gas masks to civilians. The group covering a poison gas that combines all these 


of Swiss women pictured above are purchasing their masks at a drug-store counter properties is about as easy as finding a left- 
handed man with blue eyes and a red beard who 
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weighs between 180 and 185 pounds, 
speaks seven languages, and plays the 
piccolo! 

However, where chemists have been 
unsuccessful in their search for a super- 
gas, the mechanicians of the world’s 
armies have devised new and more hor- 
rible ways of using the known poisons. 

Aerial gas raids are the latest terror 
in gas warfare. No World War planes 
carried gas. Today, aircraft equipped to 
use it in either of two ways are a part 
of every important air force. Bombs 
loaded with chemicals now may be 
dropped upon a target, exploding and 
scattering their contents. From tanks 
beneath the wings, liquid gases may al- 
so be sprayed into the air like insecti- 
cides, to settle slowly to the ground as 
a poisonous mist. Italian aviators tried 
out both methods with deadly effect in 
their Ethiopian campaign. How much 
harm they would do against troops of 
a first-class military power, well trained 
in gas defense, remains to be seen. Up- 
permost in the average person’s mind, 
however, is the question of what would 
happen if they should be unleashed up- 
on the millions of noncombatants of a 
great city such as New York or London. 

But will they be? It has been suggested that certain na- 
tions have been deliberately inspiring propaganda exagger- 
ating the likelihood and horrors of aerial gas raids on city 
dwellers, in order to frighten and bluff other countries and 
get what they want without actually going to war. There 
are excellent military reasons, aside from any humanitarian 
considerations, why a great city is one of the least likely of 
targets for an aerial gas attack. 

First of all, tall buildings make it unsafe for aircraft to 
fly at an altitude as low as 300 feet, as they must do to spray 
liquid gases. Planes could drop gas-filled bombs, but many 
would strike rooftops and release their contents harmless- 
ly. Since war gas clings to the ground, poison-gas bombs 
are not dangerous unless they reach the streets; and only 
one bomb out of two would do so, on the average. That may 
not seem very reassuring, until you realize that the concen- 
tration or quantity of poison gas in the air may make all 
the difference between its being (Continued on page 137) 
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French citizens get five years 
to pay for masks shown in gov- 
ernment testing boxes above 


Although aerial gas bombs 
like these are effective in 
open country, they would 
probably have little effecton 
a large modern metropolis 


Experts agree that the work 
of trained rescue and decon- 
tamination crews, like the 
one at the left, will make a 
city about the safest place 
to be during a gas attack 


NEW NOSES 


in 40 minutes 


Photographs 
Made Specially for 
POPULAR SCIENCE 

MONTHLY 
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] At the start of the operation, the patient rests on the table, : SS 
swathed in towels and gauze. During the actual work, the 
head covering is pulled down until only the tip of the nose is seen 


The incision is 

made through 
the nostril. With 
the aid of a retrac- 
tor held in the left 
hand, the surgeon 
starts separating 
the flesh from the 
bone with a pair 
of surgical scissors 


r A local anesthetic is injected at various points both inside 
and outside the nose. This eliminates all pain and leaves the 
patient conscious throughout the operation. She may even talk 


Here the hump 

is being with- 
drawn through the 
nostril by means of 
a pair of clamps. 
The piece of bone 
can be seen extend- 
ing from the nostril 


In order that 

the lower half 

of the nose may be 

harmonious with the 

— new shape, a part 

4 To cut off the hump, the operator holds it between the thumb and is cut away and the 
index finger of his left hand, and cuts through with a sharp in- contour of the tip 
strument. In this delicate work he is guided only by the sense of touch is changed slightly 
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N A forty-minute miracle of modern 
surgery, an unshapely nose now can 
be transformed in such a way as to 
change the owner’s face completely. 

Working entirely through the nostrils 
in order to leave no unsightly scar, the 
surgeon’s deft hands are guided almost 
exclusively by the sense of touch as he 
removes the hump and shortens the 





local anesthetic is used and the patient 
is conscious throughout the delicate 
operation. The complete transforma- 
tion of the patient’s nose is accom- 
plished in about forty minutes. In the 
accompanying photographs, a high- 
speed camera has caught the succes- 
sive steps of the work in one of the 
most dramatic series of pictures ever 






nose to normal proportions. Only a made in an operating room. 








7 The next step in the os Here the saw is being insert- 
operation is stitch- ed for narrowing the bridge. 
ing. The parts that have The teeth of the saw are at the 
been severed are sewed up end of the L-shaped instrument 


















10 With the actual work completed, the next step is to dress 
the nose. Face coverings are removed and the entire nose 
is covered with adhesive tape as seen in the photograph above 


9 Perhaps the most dra- 
matic part of the op- 
eration—the sawing of 
the bridge. Grasping the 
handle of the saw, the 
surgeon. exerts all his 
strength in cutting the 
bone. When one side of 
the bridge has been sawed 
through, the instrument 
is withdrawn and inserted 
into the other nostril to 
saw through on that side 





waitipenpay on 


1] Over the tape is placed an adjustable 12 The nose as it appears after all surgical work has been com- 
clamp which must be worn for three days pleted. It will not appear normal until all swelling and heal- 
to guard the shape of the nose while healing ing has taken place. Compare this picture with the one at the start 
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Chair Is Upholstered 
with Cellulose Film 


Twisted strands 
of glasslike ma- 
terial are woven 
for upholstering 





a chair of new German design is 
upholstered with twisted strands of a 
waterproof cellulose film. The glasslike 
luster of the odd material yields a gay 
decorative pattern when strips woven 
from contrasting hues are interlaced, as 
illustrated in the photograph above. 
Stains and dirt may readily be washed 
off, leaving the upholstery as clean and 


“ieyproctiges and easy to keep clean, 


fresh as new. 





Handy Portable Device 
Files Piston Rings 


USING the light and inexpensive tool 
shown above, any car owner can make 
short work of fitting a new piston ring 
to a cylinder with machine-shop accu- 
racy. Both ends of the ring are filed 
in a single operation when a handle is 
turned, producing a continuous six-inch 
filing stroke. A vertical guide plate 
holds the ring in the correct position and 
assures a professional job. 
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Future Water Supply 


WILL snow-fed streams and reservoirs 
be dry or brimming in 1938? Forecasts 
of the supply of water for sprinkling 
lawns, for irrigation, for grazing, and 
for water power will be made available 
months before the spring thaw through 
the activities of snow gaugers who 
measure the previous winter’s snowfall. 
In Yosemite National Park, Calif., an- 
nual scene of a typical survey, forest 
rangers travel on skis to selected snow 
fields. At fifty-foot intervals they thrust 
a two-inch tube clear through the snow 
to the ground. A scale hung from a ski 
pole weighs the withdrawn tube and the 
snow it contains, reading directly in 
equivalent inches of water. Comparing 
the results with other years’ observa- 


Trailing Sprayer Paints 


The sprayer attached to the back of a truck 


Snow Gaugers Predict 





Forest rangers thrust- 
ing a hollow tube into 
the snow and, at left, 
weighing it to deter- 
mine how much water 
spring thaw will yield 





The tube is driven down and twisted until 
there is no doubt it has reached the ground 


tions permits water-supply predictions 
that are accurate within five percent. 
Their oddest uses include warning rang- 
ers of forest-fire hazard, and informing 
chambers of commerce of the possibili- 
ties of advertising wild-flower displays. 


Traffic Lines on Road 


LINES dividing highway traffic lanes 
may be painted at the rate of six to eight 
miles an hour with the aid of a new 
trailing sprayer attached to the back of 
a truck. Hand-operated valve controls 
start and stop a spray of white paint, 
which is confined to a ribbonlike strip 
by a pair of disks that are adjustable to 
make lines varying in width from four 
to six inches. 


Clock Tells Earth’s Age 


FIXING the earth’s age at somewhat 
less than 3,000,000,000 years, a “clock” 
of radioactive potassium corroborates 
the evidence of similar devices using 
radium, uranium, and other elements 
that are slowly breaking down, scien- 
tists learned recently. The study also 
fixes the beginning of life on the earth 
at about 1,500,000,000 years ago. Radio- 
active potassium gradually changes into 
the common variety of calcium. 
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Collecting Snail Shells 
Is Scientist's Hobby 


GATHERING snail shells has provided an un- 
usual spare-time diversion for Dr. Carlos de la 
Torre, Havana University zoologist and lec- 
turer in American universities. Pursuing his 
hobby for sixty-three years, the Cuban scientist 
has acquired one of the world’s outstanding col- 
lections of its kind, which recently was placed 
on public exhibition at Washington, D. C. 





Boxers Wear Fireworks in Novel Bout 


OUTLINED in flame, two asbestos-clad boxers staged a spectacular bout 
during a recent pyrotechnic display-in London, England. Blazing fire- 
works, attached to the suits of the two performers on jointed frames to 
Dr. Carlos de la Torre with some of his snail shells permit them freedom of movement, glowed as they sparred in the dark. 





A MODEL suburban community, de- shopping streets; instead, the town’s en- 
signed to house 900 families with an_ tire business district will be run on a 
average income of $1,700 in comfortably co-operative basis, and the profits will re- 
furnished, Government-built homes, has’ vert to the residents. The unusual ar- 
been established at Greenbelt, Md. No rangement of the homes can be seen in 
privately operated stores will line the’ the photograph below. 


} Model Co-operative Town Houses 900 Families 








Automatic Fountain 
Serves Soft Drink 


AUTOMATICALLY mixing and serv- 
ing a carbonated drink, a new soda- 
fountain dispenser is said to blend its 
product more accurately than could 
be done by hand. Within five seconds 
it delivers a paper cup holding the 
drink as shown above. A built-in 
cooling unit and a small but efficient 
carbonator give the beverage the 
right amount of chill and “fizz.”” An- 
other model of the machine, operated 
by dropping a coin in the slot, mixes 
drinks for self-service patrons and 
. has a capacity of 220 drinks before 
Greenbelt, Md., as seen from the air. The model community has no privately operated businesses refilling. 
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Coil 


springs under 


the seat support the 


unit 


containing the 


saddle and sprocket 


Vanes fold down flat as they swing against the wind 





Pressing the 
releases solder from 
the tip of the iron 


Folding Vanes Speed Up Wind Charger 





button 





Soldering Iron Holds 
Its Own Solder 


SUGGESTING a 


electric si 


solder 


from 


fountain pen, 
ldering iron supplies its own 


a built-in magazine. 


a 


new 


When 


a button on the handle is pressed, the 
metal is fed out through a small hole at 
the tip of the iron, ready to be melted 
and applied to the work. 


38 








tm. 


SPRINGS built into 
the gear housing of a 
wind charger of new 
design control folding 
vanes that comprise 
the machine’s four- 
bladed propeller, to 
cut down unnecessary 
wind resistance by 
providing a “feather- 
ing” action. As they 
revolve, the blade flaps 
fold together when full 
air pressure against 
them slackens, and 


then open wide to re- 
ceive the full force of 
the breeze at the next 
revolution. 





Elastic Cords 
Save Soap 


SOAP attached to an elas- 





tic cord and suspended over 
a bathroom washbowl or 
kitchen sink is a new house- 
hold idea just introduced as 
an economy measure. In use, 
the soap is pulled down into 
the water. When released, it 
snaps back on its cord to its 
original position, instead of 
lying in the water and slow- 
ly dissolving. Laundry soap 
placed in knitted bags on 
elastic cords gives more 
lather, it is said, because of 
the friction of the bag 
fabric, in addition to pre- 
venting waste of the soap. 





How the separate rid- 
ing assembly floats 
over bumps in the road 


é 













New-Style Bike Frame 
Gives Floating Ride 


FLOATING on a separately sprung unit 
containing the seat and pedal sprocket, 
the rider of a new-type bicycle nego- 
tiates bumps in the road with maximum 
comfort, according to the claims of the 
manufacturer. Pivoted to the main 
frame at the rear hub, the floating as- 
sembly absorbs shocks, giving an even, 
jarless ride. Seat and pedals are the 
same distance apart at all times. Fur- 
ther cushioning is provided at the han- 
dlebar, which is mounted in rubber to 
permit free flexing. 






Odd Cart Displays Posters 


A METAL framework erected on a hand cart, 
and revolved by means of pulleys and belts 
attached to the cart wheels, serves as a novel 
advertising device used by a newspaper seller 
in Birmingham, England. Posters containing 
news headlines are attached to the frame. 
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Soap on cords for washbowl use, and in bags tor laundry 
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COLLECTING automobile name plates is 
the unusual hobby of Ray Meyers, of 
Bridgeport, Conn. Included in his collec- 
tion, illustrated above, are more than 150 


New Meter Shows 
Car’s Gas Mileage 


MOUNTED on an automobile 
steering column and connected 
to the intake manifold, a new 
meter enables a motorist to 
keep a constant check on en- 
gine performance and gasoline 
mileage. Essentially a vacuum 
gauge, the meter has a dial 
calibrated in units from one to 
thirty, representing the num- 





ber of miles to a gallon of gaso- 
fi line. By operating his car so 
e that the dial indicator registers 
E at the highest point, the motor- 


ist can obtain maximum effi- 






adjustment. 
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Auto Name Plates Form Odd Collection 


Tourist Cabin Made from Discarded Sailboat 





The ‘‘sailboat"’ tourist cabin boasts even a sun deck to attract quests five dollars. 


ciency from the engine. A low reading 
indicates abnormal conditions in the motor, 
such as a leaky valve or poor carburetor 



























Skill is more 
important than 
speed when the 
racers, below, 
run with bas- 
kets on heads 


Many long-forgotten cars 
are recalled by insignia 
gathered by this hobbyist 





different plates, some dating back to the 
earliest days of the horseless wagon. 
Meyers combs automobile junkyards in 
search of additional specimens. 


WHEN A STORM 
wrecked the hull bot- 
tom of his sailboat, Al- 
bert O. James, of Lake- 
port, Mich., hauled it up 
on shore, scooped out a 
foundation for it in the 
sand, and changed it 
into an overnight cabin 
for tourists. A wooden 
shelter was erected over 
a double bed set into 
the forward part of 
the cockpit, while a 
screened sitting room » 
was built at the aft end 
and fitted with colorful 
awnings. The transfor- 
mation from boat to 
cottage cost less than 





Basket Balancers 
Hold Novel Race 


BALANCING half-bushel baskets 
on their heads, porters employed 
in an English food market ran an 
unusual foot race that was an out- 
standing feature of a recent ath- 
letic meet held in London. The 
photograph above shows two of 
the contestants practicing for the 
event, worth $100 to the winner. 


Sun Not So Bright 


COMPARED to other stars in the 
same class, our sun is a weakling 
as far as brightness is concerned. 
According to recent tests at Har- 
vard University, it gives off only 
seven tenths of the radiation it 
should for its size. 


























Practice teaches 
drivers to save 
gas with simple 
device shown in 
inset at right 





























were - 


BROADCASTING A BATH 


This young woman is telling the 
radio audience about a hood 
and chair that turn any tub in- 
to a Turkish bath. The drain 
extension seen at right keeps 
hot water at the proper level 
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PROTECTING THE INVENTOR. Before any device is 


described on the air, a recording is made of the inven- 


tor's voice explaining the details of its design and use .  — 
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A scene in the studio of WOXR, 
New York City, as an inventor 
demonstrates a folding utility 
table to the advisory board of 
manufacturers and merchandising 
experts. The microphones pick up 
his description of the device, 
and the comments of the board 
members, for radio listeners-in 















KEEPS HAIR NEAT 


Pulling a sweater over 
her head in front of 
the microphone, the 
inventor of a “Holly- 
wood helmet" proves 
that this simple silk 
headdress enables a 
woman to change 
garments without 
mussing her hair. lt 
also is handy at the 
beach and in driving 
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BUDDING EDISONS NOW HAVE 
A RADIO AMATEUR HOUR ON 
WHICH TO TELL THE WORLD 
ABOUT THEIR NEW DEVICES 
































ing station WQXR in New York City, ama- 

teur inventors describe their new devices 
to radio listeners in a regular weekly program 
aptly named ‘Can It Be Done?” 

In addition to placing their ideas before a 
potentially large audience, they benefit by the 
criticisms and suggestions of an advisory board 
of manufacturers, merchandisers, and business 
executives. A phonograph recording made be- 
fore the broadcast protects each inventor in his 
claim to prior conception. 

Although comparatively new, the novel 
radio feature is said to have resulted in 
the sale of several inventions to manufac- 
turers. Some of the devices presented on 
the program are shown on these pages. 


"Ting atic the microphones of broadcast- 


PICNIC OUTFIT. A chef tells the 
radio audience about his compact kit 
for outdoor meals, Table tops with 
folding legs form the sides of the 
carrying case, which holds the food, 
dishes, and even four folding chairs 

















zs 
GLOVE PURSE. Listeners 
were told that money put into 
this glove pocket is easy to 
get at when needed. The open- 
PLATFORM STEPLADDER. Alice Pentlarge, ra- ing is closed with a slide 
dio commentator, examining a novel ladder that has 
folding platforms to give plenty of standing room 
BELL FOR ROLLER SKATE. Another innova- 
tion presented on the air was the warning bell 
a : seen below. It can be attached to any skate 
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a HAND SNOWPLOW. Appropri- 
e ately costumed, this inventor is 
+ demonstrating a device with which, 
it C he claims, a man or woman can 
e ‘ clear a sidewalk or driveway much 
; ‘ more easily than with a shovel 
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Proposed route of the expedition that 
ee will attempt to scale Shiva Temple in 
the Grand Canyon and explore the 
mile-square isolated plateau en its top 


Photo courtesy of American Museum of Natural History 


WO swift airplanes, as this is written, are 
speeding across southwestern states to- 
ward the Grand Canyon of the Colorado. 
Riding in the cabins are members of an ex- 
pedition from the American Museum of Natural 
History in New York City. They will attempt to 
scale the precipitous cliffs of Shiva Temple and 
reach the lost-world plateau at its top, where 
they hope to find strange prehistoric forms of 
life which have survived their ages of isolation. 

This eminence rears its great bulk, like an is- 
land in the air, 6,000 feet above the base of the 
canyon. For 200,000 years, its square mile of 
wooded summit has been cut off from the rest 
of the world. Walter A. Wood, Jr., internation- 
ally known mountain climber, will tackle the 
almost perpendicular cliffs. If he reaches the 
top, he will lower rope ladders for other mem- 
bers of the party including Dr. Harold E, An- 
thony, curator of mammals at the museum and 
leader of the expedition, who will search the 
square mile of land for strange creatures and 
rare plants. 

One of the recurring dreams of science has 
been the discovery of some remote bit of land 
that has remained the same for hundreds of 
thousands of years and will give us a glimpse of 
the world as the cave man saw it. The Gala- 
pagos Islands with their ancient, gigantic turtles 
and Australia with its primitive forms of life 
found nowhere else, are examples of isolated 
areas that date far back into the past. Among 
the mountains of California, scientists have dis- 
covered a whole chain of plant “orphanages,” 
small areas that contain old forms of vegetation 
unknown elsewhere. Other scientists have found 
“desert sardines” in the springs of Death Valley 
These tiny fish, far removed from lakes and 
streams, are thought to have been left behind 
when the prehistoric seas which once covered 
the land receded. 

The books of H. Rider Haggard, A. Conar 
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In remote corners of the earth, cut off from 
the rest of the world for countless centuries, 
scientists are discovering strange creatures 


that survived from the days of the cave men 


By EDWIN TEALE 


Doyle, and H. G. Wells have depicted the Shiva Temple as 
imaginary discoveries of lost worlds, peopled seen from the op- 
with cave men and prehistoric monsters. posite rim of the 
Legends, folk tales, and the stories of re- canyon. The dot- 
‘ ; ted line shows how 
turning travelers describe mystery beasts th | ‘il 
: ae ‘ : e explorers wi 

supposed to inhabit inaccessible regions. approach its base 

In central Africa, natives tell of the Che- 
pekwe and the Nandi bear. The former is 
said to be a gigantic creature with the head 
and tail of a lizard which inhabits the Dilolo 
Swamp and is able to crunch the massive A descendant of 
bones of a hippopotamus as though they were the dinosaur— 
twigs. Some years ago, a big-game hunter °% aa. ey ant 
: : 2 rous lizor oun 
investigated reports that a huge, mysterious ea en East ladion 
animal was making raids on a native village. island. Some are 
He smoothed a strip of sand between the twelve feet long 
jungle and the camp. The 
next morning, he discovered 
tracks, four times the size 
of a human footprint, show- 
ing the marks of three 
clawed toes. The natives 
declared the marauder was 
the Nandi bear. 

While scientists usually 
dismiss such stories as prod- 
ucts of the imagination of 
superstitious natives and 
excited hunters, they admit 
that, even today, there are 


vast stretches of relatively un- 
known country in which there 
may exist creatures of the past 
and weird animals new to science. 

At the far tip of South Ameri- 
ca, in Patagonia, a traveler once 
discovered the remains of a giant 
ground sloth such as inhabited 
the earth in prehistoric times. So 
well preserved was it that Sir 
Edwin Ray Lankester, noted nat- 
ural-history expert of the British 
Museum, declared that it must 
have been alive at a comparative- 
ly recent date. In the unmapped 
stretches of Patagonia, he sug- 
gested, such giants of the ancient 
past may still be living. 

In 1912, the tales of Malay pearl 
divers led to the discovery of de- 
scendants of dinosaurs living on 
the far-away isle of Komodo. 
Expeditions visited this cobra-in- 
fested dot of land between Java 
and Timor and found twelve-foot 
dragon lizards, great carnivorous 
reptiles with scaly armor and 
Expert mountain climbers will lead the way to the forked yellow tongues. Both pic- 
almost inaccessible lost world in the Grand Canyon tures and living specimens have 
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been brought back to 
England and America. 

On the same part of 
the globe where these 
lost-world lizards were 
found, another mystery 
creature has been discovered. This is 
the scaled rhinoceros, living nowhere 
else in the world except in the fever- 
ridden jungles of Java. Twice, big-game 
hunters have killed the rare animals. 
But, so far, no living specimen has been 
captured. 

Anthropologists, whose field of study 
includes vanished races of man, have 
added their contributions to the list of 
lost-world discoveries. Easter Island, 
in the Pacific, with its mysterious and 
ancient stone monuments; the isolated 
civilization of the Mayans; and the re- 
mains of age-old races in the arctic are 
some of the detached fields they have 
investigated where the past has carried 
over into the present. 

During the early years of the twen- 
tieth century, arctic explorers brought 
back stories of a race of blond Eskimos 
that lived on the cold and lonely shores 
of Coronation Gulf, between Alaska and 
Hudson Bay. Expeditions investigated 
the report and found not only the light- 
skinned Eskimos-——wearing curious swal- 
lowtail coats of fur, the tails of which 
they folded up to form mats when they 
sat down—but also the ruins of singu- 
lar oval houses of stone. The blond Es- 
kimos knew nothing of the builders of 
these stone-age homes. They are be- 
lieved to have been an earlier people 
carried from Asia across the far stretches 
of the north by some prehistoric tide of 
immigration. As it receded, it left be- 
hind isolated (Continued on page 188) 
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A boy judge holding court at Hamtramck, Mich. Violators of safety rules are given extra work 





Children Conduct 
Traffic Courts 


SCHOOL CHILDREN conduct a dozer 
unique traffic courts in Hamtramck 
Mich. Pupils who violate safety rules 
by jaywalking, hitching auto rides, or 
crossing streets against the lights, are 
given tickets and must appear before 
the student judges. If found guilty, they 
are penalized by losing some of their 
privileges or by being given extra work 
to do. As a result of the scheme, this 
city of 50,000 inhabitants has estab- 
lished a remarkable record for safety 
among children of school age. 


Tells If Jelly Will Jell 


WHETHER jelly will jell can be deter- 
mined in advance by the use of a simple 
device that gauges the thickness of 
fruit juice. The “jellyometer’” consists 
of a small graduated tube. A sample of 
the juice is placed in the tube and al- 
lowed to drip out. The speed with which 
the juice drips from the tube gives an 
accurate index of its thickness. 


Pneumonia Germs Raised To Produce Vaccine 


A VACCINE to pro- 
vide immunity 
against pneumonia is 
being tested by U. S. 
Army Medical Corps 
doctors. Serums 
have been produced 
to cure the disease, 
but a successful pre- 
ventive method 
would be an invalua- 
ble new weapon. Fif- 
ty gallons of veal 
broth in which pneu- 
monia germs are 
raised yield a third of 
an ounce of the Army 
vaccine, which is 
sufficient for about 


1,000 treatments Vaccine is 


iyinal position, instead of 
lying in the water and slow- 












SUGGESTING a fountain pen, a new 
electric soldering iron supplies its own 
solder from a built-in magazine. When 
a button on the handle is pressed, the 
metal is fed out through a small hole at 
the tip of the iron, ready to be melted 
and applied to the work. 


ly dissolving. Laundry soap 
placed in knitted bags on 
elastic cords gives more 
lather, it is said, because of 
the friction of the bag 
fabric, in addition to pre- 
venting waste of the soap. 





produced by cultures of germs in huge jugs of veal broth 














Soap on cords for washbowl use, and in bags tor laundry 
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Plumber's Stand Has 
Built-in Pipe Bender 


COMBINING a vise, pipe bender, and 
tool rack, a new portable stand is a 


convenient tool for plumbers. Three 
tubular legs give the unit firm support; 
they can be fastened to the floor by 
means of lugs provided. The legs fold 
inward for carrying, like those of a 
camera tripod, and are fastened to- 
gether by a chain. The malleable-iron 
head is shaped to act as a convenient 
pipe bender, while slots in it serve as 
handy wrench racks. A special recess 
in the head holds a can of cutting oil. 
The bender’s tubular construction is 
said to make it unusually light. 


STOPPING ability of 
automobiles is measured 
by a new brake-testing 
device for law-enforce- 
ment officials. Resem- 
bling a flash light, the 
brake tester is placed on 
the floor of a car, where 
it shines a green light 
when the automobile 
proves its ability to stop 
quickly, or a red signal 
if the brakes are inade- 
quate. A small quantity 
of mercury is contained 
in an ingenious switch- 
ing mechanism built in- 
to the tester. When the 
car stops, the mercury 
tends to keep on moving, 
and the more quickly 
the automobile’ slows 
down, the greater is the 
forward surge of the 
liquid metal. If the car 
has good brakes, the 
mercury turns on a 
green light, otherwise a 
red signal is_ illumi- 
nated. Supplied to police 
officers, the unit is ex- 
pected to prove useful in 
promoting more frequent 
servicing of brakes. 
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Novel Wheelbarrow Walks Up and Down Stairs 




























of gaso 
line. By operating his car 50 
thet the dial indicator registers 
at -he highest point, the motor- 
ist can obtain maximum effi- 
ciency from the 
in icates abnorma 


ac iustment. 
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engine. A low reading 
1 conditions in the motor, 


such as a leaky valve or poor carburetor 


CLIMBING up and down stairs, a 
novel wheelbarrow invented by a Cali- 
fornia man is handy for carrying loads 
in and out of buildings. A pair of small, 
spring-mounted wheels replace the 
usual legs at the back, and in ascend- 
ing a stair, the user bears down on the 
handles, raising the front wheel, and 
pushes forward until this wheel rests 
on the seccnd step. When the handles 
are lifted, the rear wheels spring for- 
ward to the first step, and the process 


is repeated until the top is reached. 
Stairs are descended with the handles 
forward, the operator backing down 


ahead of the load and reversing the 
process used in going up 


Practice teaches 
drivers to save 
gos with simple 
device shown in 
inset at right 


Compact Brake Tester Resembles Flash Light 
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Laid on the floor of a car that is being tested, this device 
flashes a red light if brakes are bad, green if they are good 





Handy Office Device 
Removes Paper Clips 


ComParep to other stars in the 
same class, our sun is a weakling 
as far as brightness is concerned. 
According to recent tests at Har- 
yard University, it gives off only 
seven tenths of the radiation it 
should for its size. 
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A scene in the studio of WOxR 
New York City, as an inventor 
demonstrates a folding utility 
table to the advisory boord of 
manufacturers and merchandising 
experts. The microphones pick up 
his description of the device 
and the comments of the board 
members, for radio listeners-in 
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BROADCASTING A BATH 


This young woman is telling the 
radio audience about a hood 
and chair that turn any tub in- 
to a Turkish bath. The drain 
extension seen at right keeps 
hot water at the proper level 


KEEPS HAIR NEAT 


Pulling a sweater over 

her head in front of 

the microphone, the 

inventor of a “Holly- 

wood helmet" proves 

that this simple silk 

| me. headdress enabies a 

o , woman to change 

garments without 

PROTECTING THE INVENTOR. Before any device is suite ter heir. © 
described on the air, a recording is made of the inven- ; sien tp bende ot the 
tor's voice explaining the details of its design and use nial eens fdlh andl te deivind 
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BUDDING EDISONS NOW HAVE 
A RADIO AMATEUR HOUR ON 
WHICH TO TELL THE WORLD 
ABCUT THEIR NEW DEVICES 


HROUGH the microphones of broadcast- 

ing station WQXR in New York City, ama- 

teur inventors describe their new devices 
to radio listeners in a regular weekly program 
aptly named “Can It Be Done?” 

In addition to placing their ideas before a 
potentially large audience, they benefit by the 
criticisms and suggestions of an advisory board 
of manufacturers, merchandisers, and business 
executives. A phonograph recording made be- 


fore the broadcast protects each inventor{n his 


claim to prior conception. 

Although comparatively new, the novel 
radio feature is said to have resulted in 
the sale of several inventions to manufac- 
turers. Some of the devices presented on 
the program are shown on these pages. 


PLATFORM STEPLADDER. Alice Pentlarge, ra- 
dio commentator, examining a novel ladder that has 
folding platforms to give plenty of standing room 


BELL FOR ROLLER SKATE. Another innova- 
tion presented on the air was the warning bell 
seen below. It can be attached to any skate 
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GLOVE PURSE. Listeners 
were told that money put into 
this glove pocket is easy to 
get at when needed. The open- 
ing is closed with a slide 














PICNIC OUTFIT. A chef tells the 
radio audience about his compact kit 
for outdoor meals, Table tops with 
folding legs form the sides of the 
carrying case, which holds the food, 
dishes, and even four folding chairs 


HAND SNOWPLOW. Appropri- 
ately costumed, this inventor is 
demonstrating a device with which, 
he claims, a man or woman can 
clear a sidewalk or driveway much 
more easily than with a shovel 
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Invading the 
regions where 
time has stood 
still, modern 
man can turn 
backthe pages 
of history to 
3 its beginning 


Proposed route of the expedition that 
will attempt to scale Shiva Temple in 
the Grand Canyon and explore the 
mile-square isolated plateau en its top 





Photo courtesy of American Museum of Natural History 


WO swift airplanes, as this is written, are 
speeding across southwestern states to- 
ward the Grand Canyon of the Colorado. 
Riding in the cabins are members of an ex- 
pedition from the American Museum of Natural 
History in New York City. They will attempt to 
scale the precipitous cliffs of Shiva Temple and 
reach the lost-world plateau at its top, where 
they hope to find strange prehistoric forms of 
life which have survived thei: ages of isolation. 

This eminence rears its great bulk, like an is- 
land in the air, 6,000 feet above the base of the 
canyon. For 200,000 years, its square mile of 
wooded summit has been cut off from the rest 
of the world. Walter A. Wood, Jr., internation- 
ally known mountain climber, will tackle the 
almost perpendicular cliffs. If he reaches the 
top, he will lower rope ladders for other mem- 
bers of the party including Dr. Harold E. An- 
thony, curator of mammals at the museum and 
leader of the expedition, who will search the 
square mile of land for strange creatures and 
rare plants. 

One of the recurring dreams of science has 
been the discovery of some remote bit of land 
that has remained the same for hundreds of 
thousands of years and will give us a glimpse of 
the world as the cave man saw it. The Gala- 
pagos Islands with their ancient, gigantic turtles, 
and Australia with its primitive forms of life 
found nowhere else, are examples of isolated 
areas that date far back into the past. Among 
the mountains of California, scientists have dis 
covered a whole chain of plant “orphanages,” 
small areas that contain old forms of vegetation 
unknown elsewhere. Other scientists have found 
“desert sardines” in the springs of Death Valley. 
These tiny fish, far removed from lakes and 
streams, are thought to have been left behind 
when the prehistoric seas which once covered 
the land receded. 

The books of H. Rider Haggard, A. Conal 
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In remote corners of the earth, cut off from 


the rest of the world for countless centuries, 


scientists are discovering strange creatures 


that survived from the days of the cave men 


By EDWIN TEALE. 


Doyle, and H. G. Wells have depicted the 
imaginary discoveries of lost worlds, peopled 
with cave men and prehistoric monsters. 
Legends, folk tales, and the stories of re- 
turning travelers describe mystery beasts 
supposed to inhabit inaccessible regions. 

In central Africa, natives tell of the Che- 
pekwe and the Nandi bear. The former is 
said to be a gigantic creature with the head 
and tail of a lizard which inhabits the Dilolo 
Swamp and is able to crunch the massive 
bones of a hippopotamus as though they were 
twigs. Some years ago, a big-game hunter 
investigated reports that a huge, mysterious 
animal was making raids on a native village. 


- He smoothed a strip of sand between the 


jungle and the camp. The 
next morning, he discovered 
tracks, four times the size 
of a human footprint, show- 
ing the marks of three 
clawed toes. The natives 
declared the marauder was 
the Nandi bear. 

While scientists usually 
dismiss such stories as prod- 
ucts of the imagination of 
superstitious natives and 
excited hunters, they admit 
that, even today, there are 


Expert mountain climbers will lead the way to the 


almost inaccessible lost world in the Grand Canyon 
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Shiva Temple as 
seen from the op- 
posite rim of the 
canyon. The dot- 
ted line shows how 
the explorers will 
approach its base 


A descendant of 
the dinosaur— 
a scaly, carnivo- 
rous lizard found 
on an East Indian 
island. Some are 
twelve feet long 


vast stretches of relatively un- 
known country in which there 
may exist creatures of the past 
and weird animals new to science. 

At the far tip of South Ameri- 
ca, in Patagonia, a traveler once 
discovered the remains of a giant 
ground sloth such as inhabited 
the earth in prehistoric times. So 
well preserved was it that Sir 
Edwin Ray Lankester, noted nat- 
ural-history expert of the British 
Museum, declared that it must 
have been alive at a comparative- 
ly recent date. In the unmapped 
stretches of Patagonia, he sug- 
gested, such giants of the ancient 
past may still be living. 

In 1912, the tales of Malay pearl 
divers led to the discovery of de- 
scendants of dinosaurs living on 
the far-away isle of Komodo. 
Expeditions visited this cobra-in- 
fested dot of land between Java 
and Timor and found twelve-foot 
dragon lizards, great carnivorous 
reptiles with scaly armor and 
forked yellow tongues. Both pic- 
tures and living specimens. have 
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been brought back to 

England and America. 
On the same part of 
the globe where these 
lost-world lizards were 
found, another mystery 
creature has been discovered. This is 
the scaled rhinoceros, living nowhere 
else in the world except in the fever- 
ridden jungles of Java. Twice, big-game 
hunters have killed the rare animals. 
But, so far, no living specimen has been 

captured. 

Anthropologists, whose field of study 
includes vanished races of man, have 


added their contributions to the list of — 


lost-world discoveries.- Easter Island, 
in the Pacific, with its mysterious and 
ancient stone monuments; the isolated 
civilization of the Mayans; and the re- 
mains of age-old races in the arctic are 
some of the detached fields they have 
investigated where the past has carried 
over into the present. 

During the early years of the twen- 
tieth century, arctic explorers brought 
back stories of a race of blond Eskimos 
that lived on the cold and lonely shores 
of Coronation Gulf, between Alaska and 
Hudson Bay. Expeditions investigated 
the report and found not only the light- 
skinned Eskimos—wearing curious swal- 
lowtail coats of fur, the tails of which 
they folded up to form mats when they 
sat down—but also the ruins of singu- 
lar oval houses of stone. The blond Es- 
kimos knew nothing of the builders of 
these stone-age homes. They are be- 
lieved to have been an earlier people 
carried from Asia across the far stretches 
of the north by some prehistoric tide of 
immigration. As it receded, it left be- 
hind isolated (Continued on page 138) 
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Children Conduct 
Traffic Courts 


SCHOOL CHILDREN conduct a dozen 
unique traffic courts in Hamtramck, 
Mich. Pupils who violate safety rules 
by jaywalking, hitching auto rides, or 
crossing streets against the lights, are 
given tickets and must appear before 
the student judges. If found guilty, they 
are penalized by losing some of their 
privileges or by being given extra work 
to do. As a result of the scheme, this 
city of 50,000 inhabitants has estab- 
lished a remarkable record for safety 
among children of school age. 


Tells If Jelly Will Jell 


WHETHER jelly will jell can be deter- 
mined in advance by the use of a simple 
device that gauges the thickness of 
fruit juice. The “jellyometer” consists 
of a small graduated tube. A sample of 
the juice is placed in the tube and al- 
lowed to drip out. The speed with which 
the juice drips from the tube gives an 


A boy judge holding court at Hamtramck, Mich. Violators of safety rules are given extra work accurate index of its thickness. 




















































PS §=6Pneumonia Germs Raised To Produce Vaccine 


A VACCINE to pro- 3 
vide immunity 
against pneumonia is 
being tested by U. S. 
Army Medical Corps 
doctors. Serums 
have been produced 
to cure the disease, 
but a successful pre- 
ventive method 
would be an invalua- 
ble new weapon. Fif- 
ty gallons of veal 
broth in which pneu- 
monia germs are 
raised yield a third of 
an ounce of the Army 
vaccine, which is 
sufficient for about 
4,000 treatments. 
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Cobbler Uses Jig Saw 
for Trimming Soles 


BY USING a modified jig saw, a San 
Jose, Calif., shoemaker saves time and 
labor in trimming soles. In one opera- 
tion his apparatus trims the sole and 
forms a channel in the bottom to carry 
the stitching. 


Spherical Drive Wheel 
Propels Odd Vehicle 


PROPELLED by a spinning, motor-driven 
half globe at its rear, a strange three- 
wheeled vehicle recently made its appear- 
ance on the streets of Paris, France. The 
fantastic machine serves as an experimental 
model to test the inventor’s idea of a new 
gearless transmission, the speed of the ve- Experimental model of gearless-drive 
hicle being varied by tilting the hemisphere. car. Tilting the sphere varies speed - 
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Plumber’s Stand Has 
Built-in Pipe Bender 


COMBINING a vise, pipe bender, and 
tool rack, a new portable stand is a 
convenient tool for plumbers. Three 
tubular legs give the unit firm support; 
they can be fastened to the floor by 
means of lugs provided. The legs fold 
inward for carrying, like those of a 
camera tripod, and are fastened to- 
gether by a chain. The malleable-iron 
head is shaped to act as a convenient 
pipe bender, while slots in it serve as 
handy wrench racks. A special recess 
in the head holds a can of cutting oil. 
The bender’s tubular construction is 
said to make it unusually light. 


STOPPING ability of 
automobiles is measured 
by a new brake-testing 
device for law-enforce- 
ment officials. Resem- 
bling a flash light, the 
brake tester is placed on 
the floor of a car, where 
it shines a green light 
when the automobile 
proves its ability to stop 
quickly, or a red signal 
if the brakes are inade- 
quate. A small quantity 
of mercury is contained 
in an ingenious switch- 
ing mechanism built in- 
to the tester. When the 
car stops, the mercury 
tends to keep on moving, 
and the more quickly 
the automobile slows 
down, the greater is the 
forward surge of the 
liquid metal. If the car 
has good brakes, the 
mercury turns on a 
green light, otherwise a 
red signal is_ illumi- 
nated. Supplied to police 
Officers, the unit is ex- 
pected to prove useful in 
promoting more frequent 
servicing of brakes. 


Novel Wheelbarrow Walks Up and Down Stairs 

























The swinging arms that 
support the rear wheels 
are mounted on springs 
so they move forward 
tc provide a "walking" 
motion for the unit 


V‘hen its handles are 
rcised and lowered al- 
ternately, the wheel- 
barrow travels up or 


cown a set of stairs 
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CLIMBING up and down stairs, a 
novel wheelbarrow invented by a Cali- 
fornia man is handy for carrying loads 
in and out of buildings. A pair of small, 
spring-mounted wheels replace the 
usual legs at the back, and in ascend- 
ing a stair, the user bears down on the 
handles, raising the front wheel, and 
pushes forward until this wheel rests 
on the seccnd step. When the handles 
are lifted, the rear wheels spring for- 
ward to the first step, and the process 
is repeated until the top is reached. 
Stairs are descended with the handles 
forward, the operator backing down 
ahead of the load and reversing the 
process used in going up. 





Laid on the floor of a car that is being tested, this device 
flashes a red light if brakes are bad, green if they are good 


é ih 
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Handy Office Device 
Removes Paper Clips 


PRESSURE of the fingers removes 
staple-type paper fasteners with a new 
device intended for office use. A pair of 
curved jaws wedges the wire clip open 
without tearing the paper, and holds it 
firmly so it will not fly in the user’s face. 


River of Fresh Water 
Discovered at Pole 


FLOWING with fresh water in the 
midst of the Arctic Ocean, with no land 
for miles around, a river discovered by 
Russian scientists at the North Pole 
represents a geographical novelty. The 
explorers used the water for house- 
keeping, and navigated the river, which 
is formed by melting ice, in a canoe for 
several miles. 





45 













































Said to be the only 


Girl ls Airport Jack-of-All-Trades 


Rosa Laird giving a weather forecast to 
a pilot from the Wilmington, Del., field. 
At the right, she is wielding a grease gun 


Working the 
handle of this 
odd spade fork 
lifts and turns 
a pivoted blade 


Mechanical Spade Fork 
Aids Home Gardeners 


To reduce the labor of spading up a 
garden, a European inventor has de- 
vised an automatic fork. The mechan- 
ism is actuated by manipulating a 
curiously shaped handle which lifts the 
blade and turns it to dump earth. 
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woman airport operator 
in the East, Rosa Laird, 
a twenty-one-year-old 
girl, handles several jobs 
at once at the Du Pont 
Airport at Wilmington, 
Del. She takes her turn 
at greasing planes, radio 
dispatching, running a 
refreshment stand, and 
recording weather fore- 
casts. 


This tractor was 
a time-saver on 
drilling job 


Tractor Goes to Sea 
With Boring Machine 


A SEAGOING tractor recently helped 
speed up the work of building a break- 
water foundation at North Beach, Md. 
On its crawler-type treads, it carried 
an earth-boring machine through shal- 
low water and enabled it to bore fifty 
nine-foot holes, sixteen inches in diame- 
ter, in an eight-hour working day. 


Giant Belt Conveyors Unload Banana Boats 


CAPABLE of load- 
ing sixty-four freight 
cars with bananas 
simultaneously, two 
cantilever-type belt 
conveyors were in- 
stalled recently at 
the Los’ Angeles, 
Calif., harbor. When 
a ship arrives, the 
huge machines dip 
their belts into the 
open hatches and 
carry aS many as 
6,000 bunches of 
bananas an hour 
from the ship’s hold 
into waiting freight 
cars. 


Apartment Is 
Built of Steel 


STEEL construction 
like that of an auto- 
mobile is used in a 
new apartment house 
in London, England. 
Walls, floors, and 
roof are of pressed 
steel, along with the 
interior trim. Special 
insulation conserves 
heat and keeps 
sound from passing 
through the parti- 
tions. 


aes mig 


re mee, 
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Conveyors with belts lifted. When the long arm is lowered into the 
hold of a ship, it can unload 6,000 stems of bananas ih an hour 
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Troops Cross Ravine 


in Cable Car 


BY CONSTRUCTING an aerial cableway 
in ten minutes’ time, in a public demon- 
stration at Chatham, England, British 
Army engineers recently showed how 





) S eq troops can be transported across an im- 
hi passable declivity. Hanging from two 
Nine overhead ropes and towed by a third, 


the car of their overhead railway car- 


y helped ; : 4 

a break- ries two men at a trip, as shown in the 

ach, Md illustration above. The oars are for 

5 eawetel use in maneuvering bridge pontoons. 

igh shal- 

ore arty FH Extract Devours Germs 

in diame- 

day. A “GERM EATER” that literally devours 
bacteria has been isolated by Dr. John 
H. Northrop, of the Rockefeller Insti- 

oats tute. Extracted from bacteria, the solid 


is said to be capable of digesting the 
germs from which it came, completely 
destroying them. 


|| Fire Truck Carries Smoke-Blowing Equipment 


TO AID in fighting smoky blazes, New 
York City’s latest fire truck sucks out 
the fumes or blows in fresh air, as con- 
ditions require, by means of a powerful 
blower and a sectional hose of reén- 





4d into the 
yan hour 
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This double-duty truck carries a fan and hose for pumping smoke, and also a foam generator 


ie 

















‘5 < fi px 
Automobile-type controls make the craft easy to operate 


forced rubber. Called the first of its 
kind, the truck also carries a foam gen- 
“erator for producing a fire-extinguishing 
froth used against oil and chemical 
fires, where water cannot be employed. 
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A wheel under 
the nose pre- 
vents somer- 
saulting in a 
poor landing 





ONTROLS like those of an 
rersnte: operate a 120- 
mile-an-hour “safety plane” 
designed for amateur pilots. 
Gas is fed to the motor by a 
conventional foot-pedal accel- 
erator, while a steering wheel 
turns the plane and also 
guides it up or down. A tri- 
cycle landing gear with one 
wheel under the plane’s nose 
keeps the craft from somer- 
saulting if the pilot makes an 
inexpert landing. 





Measuring V angle and, right, width of pul- 
ley belt on graduated scales. The circum- 
ference board below gives the inside length 


HandyGauges 
Measure 
Pulley Belts 


DRIVE belts for pul- 
leys are quickly meas- 
ured with a new pair of 
gauges. A scissorslike 
device indicates the 
width to the nearest 
sixteenth of an inch, 
and the angle of a V- 
belt in two-degree steps, 
while a circumference 
board shows the inside 
length ofabeltstretched 
around it. 
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HRONGS of spectators may clearly 
view an orator, as well as hear him, 
through a new German public-address 
system based upon television principles. 
The installation presents an image of 
the speaker, magnified many times life 
size, upon an elevated screen in plain 
sight of the entire audience, while his 
voice is being heard through loud- 
speakers of conventional design. ; 

Besides the customary microphones, 
a pair of large photo-electric cells or 
“electric eyes’ flank the speaker’s 
stand. As the orator discourses, he 
faces a projector from which an al- 
most invisible beam of green light plays 
back and forth inconspicuously across 
him. The photo-electric cells, which are 
sensitive to this light alone, respond to 











Crowd Sees Speaker in New Address System 


the rays reflected from his features by 
transmitting a series of electrical im- 
pulses. These are reconverted to light 
by a 20,000-volt cathode-ray tube, and 
a powerful lens throws the image upon 
the screen. 

Originators of the system also predict 
its application in the theater to make 
every seat a good seat. 






@) MAGNIFIED IMAGE OF SPEAKER 
APPEARS ON TRANSLUCENT 
SCREEN 










@ 

ELECTRIC EYES 
PICK UP IMAGE 
OF SPEAKER 


How the visual public-ad- 
dress system works. At the 
left is a close-up view of 
the speaker's stand, show- 
ing the two “electric eyes" 


Submarine Mower Cuts Underwater Weeds 


TO PREVENT aquatic weeds from en- 
tangling the propellers of speedboats, 
Gar Wood, famous motor-boat racer, 
has devised a “submarine lawn mower.” 


| ‘Sap 
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When the squat craft is towed along a 
race course, a revolving rake resem- 
bling a paddle wheel clears the water 
of submerged vegetation. 


BRAT ea ee | 


as 





Removing weeds cut from a speedboat race course by the paddle-wheel rake of the craft at left 
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Flash-Bulb Chart Aids 


Amateur Photographers 


CORRECT photographic flash-light e¢x- 
posures are made easy by a new pocket 
table. When the user has set a slide 
according to the grade of film in ‘is 
camera and the distance to the subject, 
a chart indicates the number of flash 
bulbs to use with any desired leas 
aperture. 
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Trained lions re- 
hearsing their act 
before an interested 
crowd at the Ring- 
ling Brothers camp 


NOV BPMBE R, 1987 


By ROBERT E. MARTIN 


HE band plays ‘Home Sweet Home.” 
The last lingering, pop-eyed young- 
ster trails away after his tired 
parents. The big wagons start rum- 
bling toward the flat cars for the final trek 
back to winter quarters.- It is late Oc- 
tober and the circus season is over. 

Five months pass and the big top rolls 
again. With flaming billboards, gleaming 
paint, eye-catching tinsel and costumes, it 
takes to the road. During the intervening 
weeks, an army of experts, engaged in in- 
tense but little-known activity, has re- 
built its vast equipment. 

The road tour of the average large circus 
carries it across thirty or forty states. It 
travels between 12,000 and 20,000 miles and 
sets up and takes down its city of tents 
as many as 200 times in a single season. 


























There is no time for extensive repairs. So, 
each year when the circus hibernates, work- 
men virtually reconstruct the equipment from 
top to bottom. This behind-the-scenes ac- 
tivity is almost as fascinating as the show 
itself. 

When you drive through the gateway, sur- 
mounted by two silver lion’s heads, which 
forms the entrance to the Ringling Brothers 
camp at Sarasota, Fla., you find yourself 
in a busy community of sprawling wooden 
buildings. Inside them, you encounter ev- 
erything from tent making to lion taming. 
The camp is an industrial village in itself. 
There is a woodworking plant, a paint shop, 
electrical departments, and dressmaking 
rooms. There are training barns and animal 
rings, a hospital, a dormitory, and acres of 
huge circus wagons, ranged row on row, 

receiving new fittings and 
paint. 

The big job of the winter 
season is the construction of 
the 21,000-pound main tent. 
This canvas mammoth will 
shelter 14,000 people. It is 
two blocks long and nearly 
200 feet wide. More than six 
stories high, it is supported 
by 202 poles. The four largest 
are turned out of Pacific 
Coast spruce at a plant which 


‘ TEP 
pedal pal 
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While waiting for the summer sea- 


son, this dancing elephant spends 
its time learning some new steps 
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makes masts for sailing ves 








In this odd town, 
the circus spends 
the winter months 





In the tent shed, which sugges: «: 2 

airship hangar, William Hobson, th) 
man in charge of constructing :h 
big top, is guided by a drawing : 
feet long. It shows every detai 
this largest tent in the world ; 
down to the last eyelet. A sp: 
metal tube has been designed 
storing the gigantic blueprint. 
é Seventeen sections, each weig ng 
about 1,200 pounds when dry and 
often three times as much when wet 
and muddy, make up the big tent. 
The upper ends of the supporting 
poles have steel spikes which project 
through holes in the canvas. These 
holes are bound with tough elk’s hide, 
and around the spike, to act as a 
pad between the canvas and the pole 
end, is a “doughnut” of rope. One 
man in the tent shed spends days 
coiling manila into these round 
buffers. 

Not only the big top, but all of the 
other tents as well—the 140 by 405- 
foot menagerie tent, the 75 by 312- 
foot dining tent, the side show tent, 
the canvas stable, and even the tents 





A plan of the big top, 
used by the tent makers 





that serve as dressing rooms—are 
discarded and replaced at the end of 
every season. More than 100,000 yards of spe- 
cial-quality canvas and nearly ninety miles of 
rope are used each winter in preparing the 
tents that house America’s biggest show. 
The cloth used in the new tents is water- 
proofed with wax and treated with chemicals 
to make it fire-resistant. Most of the men who 
work in the tent building, sitting on low 
benches like cobblers, were originally sail- 
makers. The twenty-eight men and four wom- 
en under the direction of Hobson are the 


only members of the circus personnel who never 
go on the road. Their job keeps them busy in 
Sarasota the year round. 

The tents are rolled into compact bundles 
for transportation and packed in stout canvas 
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he pole 


round 


l of the 


canvas 


begs which have diameters rang- 
inz all the way from nine inches to 
ix feet. During the winter, chop- 
ers at the Sarasota camp shape 
rout 2,600 big stakes, 1,100 of 
ich are spares to be taken on 
cour for replacements. The stakes 
re made of hickory, dogwood, 
mwood, and white oak. 

During the winter’s work at 
“amp, the circus draws from near- 
vy every state in the Union for its 
supplies. Washington produces the 
nig tent poles; Maine the spruce for 

ats; Arkansas the hickory for 
vagon wheels; Indiana the iron- 
vood for stakes; Ohio the bass- 
vood for wagon carvings; North 
‘arolina the white oak for wagon 
gears; Mississippi the cotton for 
canvas; and Pennsylvania and IIli- 
nois the steel for cage bars. In five 
months of rebuilding operations, a 
circus may spend $25,000 at wholesale hard- 
ware houses for tools and supplies. 

To save time for the men who assemble the 
seats in the main tent, all of the planks, jacks, 
and stringers are colored. Bleacher seats, for ex- 
ample, are blue; grandstand platforms for sup- 
porting the chairs are red; and the jacks which 
brace the stand on which the band plays are yel- 
low. During the winter, this color-code painting 
is done to maintain the split-second efficiency of 
the circus on the road. 

Nobody knows how many thousands of miles 
of brush strokes go into the painting work done 
at the winter quarters at Sarasota during a 
single season. Wagons, cages, and railway cars 
are adorned with eye-catching coats of paint. 
The expert who for years has put the stripes and 
curlicues on the wheel spokes is known as Zeke 
the Striper. He hangs each wheel on an elevated 
axle so it can be turned as he works from spoke 
to spoke. 

When the Cole Brothers Circus reaches winter 
quarters, the star attraction of the parade, the 
golden band wagon, has to be covered with nearly 














These men are repair- 
ing harness in a shop 
that supplies trap- 
pings for the 300 ring 
and 400 draft horses 
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the work done in winter q 








$600 worth of gold leaf. Another big 
item of expense during the preparation 
for the summer tour is the cost of the 
elephant blankets. The plush used costs 
four dollars a yard. Each blariket takes 
seventy-five yards, in addition to 200 
yards of braid and two gross of concave 
silver ornaments. A big circus will in- 
vest as much as $6,000 to $7,500 in ele- 
phant blankets alone. 

Even more elaborate are the costumes 
of the performers, and all are made of 
the best and most-durable materials. 
The idea that circus trappings are cheap 
and flimsy imitations is entirely erro- 
neous. Only the finest velvets, silks, 
and plushes are employed. From No- 
vember to April, as many as thirty ex- 
pert dressmakers and designers work 
at the Sarasota camp under the direc- 
tion of Lawrence Banchi, head of the 
wardrobe department and the man who 
creates most of the costume ideas for 
the circus. His job is to turn out elab- 
orate and pleasing attire for everything 
from beautiful aerialists to waltzing 
elephants. 

As the winter progresses, tables in 
the wardrobe room are piled high with 
Oriental turbans, African headdresses, 
and military caps, in addition to the 
larger pieces of the various costumes. 
Recently, colored cellulose film has been 














This man's job is painting the fancy rings, stripes, and curlicues you see on wagon wheels 


employed widely in circus costumes. 
The wardrobe department buys it in 
sheets and cuts it up to form tassels 
that dangle from the trap- 

pings of horses and elephants. 

To aid the workers in fit- 

ting horses with trappings, a 

full-size dummy animal is in- 

cluded in the equipment of 

the wardrobe room. It is the 

official clothes horse of the 

circus. Sometimes riding art- 

ists come to Banchi’s shop to 

practice mounting and dis- 
mounting the dummy horse 


garbed in their new riding costumes. 

One surprising thing about the ward- 
robe room is the few sewing machines 
present. Almost all the work is done 
by hand. Patterns are laid out on large 
tables and the cloth is cut to size with 
scissors. A good part of the work of the 
seamstresses is attaching fancy braid 
and jewel-like ornaments. After each 
garment is completed, it is pressed with 
a hand iron and stored away until 
needed. 

By the time the costumes .or a new 
season are finished, Banchi has used 
about 4,000 (Continued on page 139) 
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_— Glider Takes Off 


r a new 
aS used 


i from Car's Roof 


SOARING from the top of a speeding automobile, a 
glider takes off at high speed in a novel launching 
method devised by a California enthusiast. The V-shaped 
keel of the glider fits between the rails of a wooden 
track attached to the roof of the sedan. As the car 
speeds across a field at fifty miles an hour or more, the 
pilot releases the sailplane, which rises into the air. The 
glider shown in the photographs is of the primary-train- 
ing type, having a wing spread of thirty-four feet, and 
weighing 230 pounds. The novel launching method is 
said to do away with the troubles encountered with the 
tow ropes and catapults previously used in taking off, How the glider is mounted on the wooden launching rack. The upper 
in both competitions and individual flights. photograph shows the sailplane just after it has taken off from the car 


Legless Man Tours in Odd Trailer 


TRAVELING alone in a unique, powered 
trailer, Freddie Carson, a legless newsboy of 
Santa Ana, Calif., is making a 2,500-mile-trip 
across the continent to Florida... Hitched be- 
hind a three-wheel invalid chair, as shown in 
the photograph, the trailer is equipped with a 

one-horsepower motor that provides a 
top speed of thirty miles an hour. Re- 
mote-control levers operate the engine 
from the seat of the chair. Although the 
motorized trailer is only seven feet long 
and four feet wide, it is equipped with 
running water, a bed, a radio, and other 
accessories. On his transcontinental 
A one-horsepower engine in the trailer is op- . y trip, Carson expects to get more than 
strated from the seat by remote-control levers “%. 100 miles to a gallon of fuel. 
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aati ag Sethe Chemical Process Preserves Plants 


electric organ 
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A whole birch tree being dipped in a chemical bath that will keep its leaves fresh 


SHRUBS, flowering plants, and even whole trees are made fire- 
proof and preserved for decorative use by a new chemical treat- 
ment. Picked or cut when their foliage or blooms are at their 
best, the plants areeimmersed in a steaming chemical solution. 


Back-Seat Dial 
For Auto Radio 


BACK-SEAT control of 
automobile radios is made 
possible by a new device 
that fits all standard re- 
ceivers. A conventional 

¥ dial is mounted in the up- 
: PA holstery beside the rear 
Midget Organ Has Full Range aK seat of a car, and tunes 
=~ he radio by means of a 
WEIGHING only 125 pounds, a diminutive elec- —— P flexible shaft. The unit 
tric organ has recently been completed by Louis ‘ = does not interfere with 
Weir, of Boston, Mass. Tiny whirling wheels gen- ; ; the regular dashboard 
erate the fundamental notes, while the variations j ae 2 control, and the two dials 
and harmonics of a full-size organ are produced / - ; are synchronized so they 
by an intricate combination of switches and stops. : ic ® i always show the same 
An amplifier swells the volume of the instrument - — station reading when 
from a faint whisper to a resounding crescendo. Passenger operating car's radio from rear seat either is turned. 


Extra-Wide Gates Guard Railroad Crossings 


MADE extra wide, a new railroad- construction than conventional types. 
crossing gate has just been introduced It is expected to provide greater visi- 
as an experiment by German railways. bility and to discourage motorists from 
Marked with two broad black stripes, trying to race past the crossing as the 
the white arm has a much stronger’ gate is being lowered. 


Novel Cribbage Board 
Makes Scoring Easier 


SHAPED like a figure 8, a new-typ: 
cribbage board makes the scoring of th« 
game more convenient than it is wit! 
a board of conventional design. Because 
the holes for the scoring pegs are ar- 
ranged in two circles placed on either 
side of a handy ash tray, the records 
are well separated and can be used 

: : easily by both players. The board is 
These Gargantuan barriers are easily seen under any conditions and discourage chance-takers decorated with attractive designs. 
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COAL was used as fuel by Hopi Indians 
of Arizona before the time of Columbus. 


MACHINERY can now remove all dust 
| from gravel roads, 











Loudspeaker Throws Voice a Mile 


Amplifying apparatus 
and, below, loudspeaker 
for controlling crowds 
















| 
| GOATS don’t eat tin cans. They got that 
reputation by gnawing the labels to get at 
| the sweet glue underneath. 


TRENCHES fitted with plate-glass sides 
| are being used to study how tree roots grow. 





KANGAROOS sometimes take four hours 
to eat a meal. 








MECHANICAL jaws, developed to test 
false teeth, duplicate all the motions of a 
person chewing. 


ANDORRA, the tiny republic between 
| France and Spain, is the only country in the 
world that has no telephones. 


WEAK SOAP solutions are more effective 
than strong ones for washing away dirt. 


SHOUTS could be heard from New York 
to Oregon if a man’s voice was as power- 
ful for his size as that of a tree frog. 


DOGS have nervous breakdowns. An 
animal employed for scientific experiments 
in France worried himself sick when he 
thought another canine had taken his job. 


LET SWAM! 
FRANCOIS 





SPERMATOZOA of certain insects are 
larser than those of whales. 


ROMAN WOMEN used lettuce juice to 
remove freckles. 


RATTLES have been used more by adults 
thin by children, history shows. 



































APABLE of projecting the hu- 

man voice more than a mile, 
a new high-powered loudspeaker 
recently tested at Atlantic City, 
N. J., will be used by life guards to 
control large beach areas and the 
adjoining waters. It is also designed 
for use as a means of communica- 
tion between planes and the ground, 
for directing harbor traffic, and in 
addressing large outdoor gather- 
ings. A specially constructed horn, 
and what is probably the world’s 
largest permanent magnet, give 
the loudspeaker its great range. 























Perforated card 
lights panel to 
show proper oil 
for every point 



























Electric Chart Aids 
Car Lubrication 


DESIGNED to simplify the 
lubrication of various makes 
of automobiles at service 
stations, a new electric chart 
gives the attendant correct 
specifications for the proper 
grades of oil and grease at 
a glance. For each make 
and model of car there is a 
card perforated with holes 
like those of a player-piano 
roll. When the card is in- 
serted in the machine, the 
holes automatically operate 
a set of electrical contacts, 
illuminating various por- 
tions of the panel to indi- 
cate the proper lubricant. 


Aquarium Gets Genvine Sea Serpent 


A REAL sea ser- 
pent—at least, an 
ocean snake—re- 
cently arrived at 
the New York 
Aquarium. Only 
two feet long, the 
odd black-and- 





orange reptile is a y Boar’ es mars 
member of the co- ae patie A 
bra family and has Sy rd 7 

a poisonous bite. = ee x 
The snake cannot . Sa iby “0 
live on dry land. A relative of the cobra, “this two-foot reptile lives in the ocean 
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Novel Homemade Car 
Climbs Steep Mountain 


» 


A small gasoline 
motor powered the 
midget car on its 
3,000-foot ascent 


HAPED like a toboggan, an odd-look- 

ing home-built midget car recently 
made the steep ascent of Ben Lomond, 
high Scottish mountain. The car was 
driven on its 3,000-foot climb by its 
builder, Wallace Henderson, a Glasgow 
engineer who made the low-slung ve- 
hicle in his spare time. He rates the gas- 
oline engine at 2% horsepower; it is 
mounted in the rear, behind the driver’s 


seat, and operates the car by chain 
drive. Dual drive wheels, like those on 
trucks, give the light auto extra trac- 
tion on heavy grades, while sheet-metal 
lugs on the inside pair of tires prevent 
the wheels from spinning on loose, 
yielding ground. The car has no body, 
but a curved shield at the front keeps 
out flying gravel. It is said to be of 
sturdy construction. 


Desk OpensUpToForm 
Artist's Drawing Table 


PORTABLE and compact, a desk designed by a 
New York artist is a complete studio in itself. 
The accompanying photographs show how it 
looks when closed, and when open for use. A 
large drawing board slides up from behind the 
desk and folds forward to rest at a convenient 
angle for sketching. T squares, triangles, and 
smaller drawing boards are stored in a vertical 
drawer at the back. At the right of the unit is a 
compartment whose door opens to reveal a 
hinged shelf, convenient for holding ink, paints, 
and brushes when working. When closed, the 
desk forms an attractive piece of furniture that 
can be moved from room to room. 
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When folded, the 
desk is an attrac- 
tive piece of furni- 
ture for the household 


2 Opening the side 
door reveals a 
handy shelf for paints 


The back conceals 
a drawing board 
that rests on the top 


4 A large drawer at 
the right houses 
T squares ond:-triangles 





Scaffold Moves Itself 


WITH a new hydraulic scaffold, paint- 
ers and repairmen can adjust the po- 
sition of their working platform without 
leaving their perch. Rubber-tired wheels 
move the entire unit in any direction 
when geared cranks are operated, and 
the platform can be raised or lowered 
by similar means. 





POPULAR SCIENCE MONTHLY 





self 


, Ppaint- 
the po- 
without 
l wheels 
irection 
ed, and 
owered 


Musicians Play Glass Instruments in Unique Concert 


hes ARR ov ag . 


Roney 


A player striking 
a transparent bell 
that was used in 
amusical program 
broadcast recent- 
ly from Germany 


Glass trumpets 
are said to pro- 
duce good tone 


RANSPARENT trumpets, 

bells, and xylophones 
made of tubes of glass, 
took part recently in a 
unique orchestra concert broadcast 
over an international radio hook- 
up. The musicians, playing at 
Jena, Germany, all used instru- 
ments of glass turned out at near- 
by factories which produce some of 


: ae 
“ee 


ee 


ai: 1m 
scope lenses. Years of experiment are 
said to have preceded the making of 
the glass orchestra equipment. Experts 
declare the tones are as beautiful as 


Tubes of glass form the bars of this xylophone. It . ‘ 
is played with hammers like a regular instrument the world’s best camera and tele- those of conventional instruments. 


Rich Silver Vein Found Near San Francisco 


ge” hy A RICH vein of 


% 
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ining experts examining a sample of ore from the newly found vein 
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Ey me 6 ; ie ne : 
z . silver ore, thirty- 
+s am a seven feet wide 
; me if ‘i. and 1,600 feet long, 


has just been dis- 
covered almost 
within the limits 
of one of the larg- 
est cities in Amer- 
ica, San Francisco, 
Calif. The site of 
the find is a twen- 
ty-acre tract south 
of the city. When 
specimens of ‘the 
ore were assayed, 
they yielded from 
twenty to forty 
ounces of silver to 
the ton, in addition 
to considerable 
amounts of lead 
and zinc. Mining 
operations for the 
removal of the ore 
on a large-scale 
basis will begin in 
the near future. 


Electric Eye Controls 
Tempering of Steel 


CONTROLLING the temper of steel 
automatically, a new electric-eye unit 
is helping to get uniform quality in 
valve stems for automobile motors. As 
the metal is heated electrically, it 
changes color. When the glow reaches 
a given intensity, it affects the light- 
sensitive cell, which automatically turns 
off the heater and drops the metal into 
the cooling bath. 








», Laying Eggs 


pe" ACTORY production methods applied to the hen house 
produce 130,000 eggs a day at a scientific poultry 
ranch near Hollywood, Calif. From the hatching of 
the chick every detail of the hen’s productive life is 
regulated to create ideal laying conditions, and the working 
population of 200,000 fowls lives a life as regimented and 
artificial as that of futuristic human communities de- 
scribed by imaginative writers. 

Eggs to be used for breeding purposes are selected care- 
fully and hatched under laboratory control in giant in- 
cubators. Hen chicks start their careers in spotlessly clean 
brooder pens, from which they graduate first to the pullet 



























This worker is checking the sex 
of day-old chicks to separate the 
hens from the cockerels. As many 
as 12,000 chicks may be examined 
and graded at the farm in one day 









At the right, a hen is getting a 
blood test for pullorum, a poul- 
try disease, with an_ electrical 
device. Hens that have the mala- 
dy are not used for breeding 

















A single pair of scales like this will 4 
weigh 7,200 individual eggs in a day. The Es 
eggs also are sorted for size and color 
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One of the many spotlessly clean breeding pens. Hens for breed- This giant incubator holds 32,000 eggs. The trays rest in a revolv- 
ing are selected carefully, and get a blood test three times each ing cradle that is turned every four hours, Heated and humidified 
year—more often than many human beings get a physicol check-up! air circulates around the eggs, insuring ideal hatching conditions 


». » SCIENTIFIC POULTRY RANCH 
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y the Clock 


pens and later to the ranks of the egg producers. At every 
stage, they are subjected to rigid tests, and all except the 
fittest are ruthlessly weeded out. In the temperature-con- 
trolled indoor pens, artificial light insures a uniform laying 
day of fourteen hours the year around; a laying hen never 
sees the open sky from the day she is hatched until, her pro- 
ducing days over, she is sold for meat. 

Equally painstaking is the care given the product of this ul- 
tramodern chicken farm. Eggs are light-tested, weighed, 
cleaned, sorted for size, packed, and shipped to market under 
an efficient routine that suggests the production line of an 
automobile factory. 


All eggs must pass a 
light test as shown 
at the left. The base 
of the egg is placed 
against an opening 
from which a strong 
beam of light pours. 
This reveals any in- 
ternal defect, such as 
the blood clot that 
appears as a black 
spot onthe egginthe 
photograph below. 
Eggs that contain 
imperfections of any 
kind are thrown out 


To check a hen's laying record, she is put in a trap nest, 
an individual coop with a sliding door. An inspector later 
removes the hen and counts the eggs found inside the nest 
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Just out of the incubators, these chicks are being examined Little chicks go to market. As a side line, some of the output of the in- 
for physical fitness. Any that do not show promise of growing cubators is sold to other poultrymen to be raised for eggs or meat. They 





into healthy fowls are painlessly disposed of with cyanide gas are boxed carefully and shipped to purchasers in special streamline trucks 


PRODUCES 130,000 EGGS A DAY 
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WHEN the U. S. Army recently 
began mimic war maneuvers involv- 
ing 56,000 men in western states and 
along the Pacific coast, precautions 
were taken to safeguard troops on 
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Bank’s Deposit Chute 
Saves Customers Time 


TO SPARE patrons the inconvenience 


of waiting in line, a Tulsa, Okla., bank 
has installed an automatic depository. 
The user simply places indorsed checks 
and two deposit slips in a special enve- 
lope, and drops them into the slot of a 
receptacle resembling a mail chute. 
The falling envelope interrupts a beam 
of light trained upon an electric eye, 
ringing a bell to inform the patron that 
the deposit has been made, and drops 
into a vault in the basement. At regu- 
lar intervals, bank employees remove 
the accumulated envelopes and credit 
the contents to the depositors’ ac- 
counts, mailing them the duplicate de- 
posit slips as receipts. The system is 
not intended for bills and coins. 
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Patrol Car Warns of Marching Soldiers 





Pet Duck Follows Child 


A DUCK with a taste for sidewalk strolls 
amuses neighbors of Catherine Decker, of 
Bloomfield, N. J., by following its young 
mistress like the lamb of nursery jingles, 
as shown in the picture below. 


« 


foot. Lest reckless drivers add real 
casualities to the imaginary ones in- 
flicted in sham battles, scout cars 
patrolled the roads with warning 
signs for motorists. 





ils behind 


Like Mary's little lamb, the duck tra 


Handy Tool Simplifies Tire- Chain Repairs 


The jaws in. use at 
the left open up a 
link. Those below are 
for closing it when 










ci 
the repair is made 






Long handles and com- 
pound leverage make the 
chain tool easy to use 


REPAIRING | tire 
chains is made easy 
by a new double-duty tool. Spreader 
points are inserted in a link to be opened, 
and the powerful leverage of the long 
handles readily forces it apart. Another 
set of jaws closes the link securely after 
a new one has been added. 


Novel Golf Tee Bends When Struck With Club 


MADE of rustproof metal, 
a new golf tee has a 
hinged tip that bends when 
struck with a club so that 
the tee is not damaged or 
lost. A spring allows the 
tip to flex and then re- 
turns it to an erect posi- 
tion after the ball has 
been hit. A metal name- 
plate is attached to the 
device by a light chain to 
serve as a means of iden- 
tification and provide fur- 
ther insurance against the 
tee’s flying away. 





This golf tee is not damaged when a club 






hits it. Aspring hinge allows the tip to bend 


POPULAR SCIENCE MONTHLY 




















A suction cup holds the 
attachment to the lens 





Novel Sighting Device 
Improves Shooters’ Aim 


To AID hunters and target shooters in 
sighting a pistol or rifle, a small at- 
tachment for a pair of eyeglasses in- 
creases the depth of focus of the human 
eye, or its ability to perceive near and 
far objects distinctly at the same time. 
The result is to bring both the sights of 
the pistol and the target into clear 
vision. Resembling the iris diaphragm 
of a camera in appearance and prin- 
ciple, the device presents a pinhole 
aperture through which the user sights. 
This may be adjusted in size from two 
to fifteen one-hundredths of an inch, 
the smallest opening giving the great- 
est range of vision. 


All-Purpose Scraper 
Carts and Dumps 


WHEN a new, _ tractor-drawn 
scraper has taken a bite of soil, it 
becomes a pneumatic-tired wagon 
to carry the dirt away, and a dump 
cart to deposit it. The all-purpose 
implement can be used in all types 
of soil and will remove tree roots 
and other embedded material. 








When a door in front of the coops is raised, the cockerels race off to the end of the track 


RACES for chickens have become a 
popular diversion at Gig Harbor, Wash. 
In the picture above, the coops have 
been opened at the signal of the start- 


Racing Roosters Make 100-Yard Dash 






er’s bell and a pair of three-month-old 
racing roosters are getting away to a 
fast start on their dash down the 100- 
yard track. 


Interoffice Telephone Takes Up Little Room 


COMBINING both receiver and trans- 
mitter in a single streamline unit, a 
new midget telephone for interoffice 
communication takes up little room on 
a desk. No bulky auxiliary equipment 
is required and any number of the units 
may be connected together, making the 
system particularly suited to large 
offices. A switch mounted in the base 


changes the midget telephone from re- 
ceiver to transmitter. 












Carting a load of earth away on the scraper. The upper picture shows how the dirt is dumped 
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Transmitter and receiver are combined in 
this phone for interoffice communication 


Coat Rack 
Folds 
for Storing 


WHEREVER closet 
space is at a pre- 
mium, in auto trail- 
ers, camps, and cot- 
tages, a compact 
new clothes’ rack 
comes to the rescue. 
Sight hooks,  ar- 
ranged in a cluster, 
provide ample room 
for clothes or coat 
hangers. When it is 
not in use, the handy 
closet accessory can 
be conveniently fold- 
ed flat and stored in 


Its eight hooks make 
the hanger ample 
for many garments 4 Small space. 











SURVEYING old roads that need to be modernized 
for present-day car speeds, by eliminating “blind 
curves” and other trouble spots, two test cars of 
California’s Department of Public Works travel 
1,000 feet apart. When a turn or dip conceals the 
machines from each other, the leading car stops. 
The second then measures to the hundredth of a 
mile the distance at which the lead car can be 
sighted. Ingenious instruments also show the grade 
of hills and the radius and bank of curves, important 
factors in highway safety. 


Is a curve too sharp? 
A steering-wheel 
pointer tells the driv- 
er any curve's radius 





A U-shaped tube of 
glass containing thin oil 
measures grades of 
roads. One like it on 
dashboard shows driver 


amount of road's bank 


Mobile Laboratories Help Modernize Highways 


Human Test Tubes Aid Hay-Fever Research 





These two volunteers are exposing themselves to ragweed pollen 


Musical Novelty 
Has One String 


BY STRETCHING a single 
string between the ends 
of a stick, a North Caro- 
lina inventor has provided 
himself with a_ strange 
musical instrument. To 
play it, he places one end 
of the stick between his 
teeth, twangs the string, 
ind varies the tone with 
his mouth, eliciting music 
like that of a jew’s-harp 
but with greater variety 
and volume. 
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SERVING as human 
test tubes, research 
workers in a Detroit, 
Mich., laboratory are 
deliberately con- 
tracting hay fever 
to develop cures for 
sufferers. Natural 
hay-fever victims 
make difficult sub- 
jects for study. In 
the laboratory, how- 
ever, a_ volunteer 
may be given a spe- 
cific type of hay 
fever, aiding  dis- 
covery of a cure for 
that particular va- 
riety. The experi- 
menters are shown 
at left being inocu- 
lated in tests. 





The musician's mouth is the sound box of this instrument 






















Top to bottom: Survey cars measure the grade of a hill; visibility over 
crest of a hill; visibility om a curve, and radius and bank of a curve 





Wooden Cats on Sign 
Deceive Scrappy Pup 


SOME CATS may be made of wood 
but to one dog at least, they’re still 
fair game. The picture above pays 
tribute to the realism of a decorative 
street sign at Bay Ridge, Md., as a 
terrier climbs for his supposed quarry 
perched on the sign. 
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This strange tower 


Tractor Helps Wreck Building A wos erected for 0 


joke 200 years ago 











Pushing debris over the side of the building, the tractor speeded demolition work 


OISTED to the top of a seven- ing down the structure. After a 
story San Francisco building, crane had knocked the walls to 
a powerful tractor recently helped pieces, the tractor pushed the de- 
wreckers make short work of tear-_bris over the side of the building. 
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New Speedometer Dial 
Shows Braking Range 


ATTACHED to a car’s regular 
speedometer, a new dial shows 
not only the vehicle’s speed but 
also the corresponding number of 
car lengths in which the driver 
can stop in case of emergency. 
By helping him to visualize the 
limitations of his brakes, the cir- 
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Spire Built To Win a Bet 


STANDING in a field at Darlington, England, 
a strange conical tower is a relic of an eight- 
eenth-century hoax. John Fuller, a farmer, bet 
the village parson that the church spire could 
be seen from Fuiler’s house in spite of an in- 
tervening hill. Before the cleric’s next call, 
cular chart is intended to aid him Fuller had the fake spire built in a near-by field 
in driving safely and to discour- $2 F and his visitor, unable to doubt his own eyes, 
age him from taking chances. The safety dial fits a regular speedometer Was fooled into paying the wager. 





Two views of the . ° ° 
iahh anthae tee Motorized Trailer Pushes Bicycle 


use on planes 






AN ITINERANT knife grinder has _ pulling his trailer, with its motor-driv- 
devised a “cart-before-the-horse” rig en grinding machinery, he hitches the 
to ease his labors on long-distance motor to the wheels and the trailer 
bicycle journeys. When he tires of pushes him. 





Recorder Logs Flight 


FLIGHT ANALYZERS installed on pas- 
senger planes of a leading American 
air line will record the craft’s alti- 
tude during flight, the amount of time 
a “gyro” or automatic pilot is in use, 
and the number and time of radio re- 
ports to the ground. In case of a : % os Me 
crash, the records may help shed light a CL eee a ee Sieh ; 
on the cause. the bike 
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New Transport Plane Can 








Be Converted Into a Bomber 


TOS ga” 


























How the addition of bomb racks and machine-gun turrets transforms the new airliner into a powerful bombardment unit for use in wartime 


HOUGH intended for peaceful serv- 
ice, a high-speed passenger plane de- 


signed for an American air line may 


quickly be converted into a bomber in 





Hand Jack Lays Pipe 
Without Ditching 


CAPABLE of pushing pipe sixty feet or 
more through the ground, a new hand- 
operated jack makes it possible to lay 
branch pipe lines without digging 
trenches and tearing up lawns and 
pavements. Braced in a pit as shown 
above, the jack first drives a pointed- 
capped, three-foot section of pipe in 
the proper direction. Additional 
tions are attached and the operation is 
repeated until the pipe emerges in a pit 
at the other end. 


Sec- 
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time of national emergency. Normally 
the ship carries eleven passengers and 
a cabin attendant. As a war plane, its 
four-man crew includes two machine 


gunners, one of whom doubles as co- 
pilot, and a bombardier. The machine 
has a top speed of 260 miles an hour 
and a 2,000-mile cruising range. 


Transparent Visor Replaces Flyer’s Goggles 


A TRANSPARENT ; erga 
visor that covers : 
the entire face, at- 
tached to an avia- 
tion helmet of new 
design, takes the 
place of goggles 
and gives’ unre- 
stricted visibility. 
When not needed, 
it may be swung 
out of the way. 
The photograph at 
right shows the de- 
vice in use by Val- 
entine Wigram, 
seventeen- year-old 
British flyer, receiv- 
ing congratulations 
on qualifying for a 
pilot’s license. 





Valentine Wigram, British boy pilot, wearing a new-type flying helmet 


Book Ends Adjust Themselves Automatically 


BY MEANS of a sliding mech- 
anism concealed in its base, a 
decorative new book-end set 
automatically adjusts itself to 
hold from one to ten 
volumes. Books may be 
added or removed with 
one hand. 
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Book ends con- 
tracted to hold 
a single volume 




























As more books are added, 
a sliding mechanism al- 
lows the rack to expand 
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WHICH is faster over the 120-yard 
hurdles, a man or a horse? To decide 
the question, a bizarre race was held 
recently at Fort Oglethorpe, Ga. T. G. 
Towns, Olympic hurdler, was one con- 
testant and Tommy Roberts, one of the 


fastest jumping horses in the U. S. 
Cavalry, was the other. Although 


the horse was required to clear only | 


half as many hurdles as the man, 


the latter won the race by a margin 


of six inches. 


Peach Shaver Removes Fuzz 




























New Device Tests 


Oil for Carbon 


TO TEST various lubricat- 
ing oils for carbon, a new 
laboratory apparatus em- 
ploys a superheated metal 
disk containing four cup- 
like depressions. The disk 
is heated electrically to ap- 
proximately the tempera- 
ture of the piston head of 
a running automobile en- 
gine. Then, drops of oil of 
four different grades fall 
slowly into the depressions. 
When the test is completed, 
the amount of carbon resi- 
due in the four depressions 
is compared. 
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FUZZLESS peaches 
have been placed on 
the market by a Rich- 
wood, N. J., fruit 
grower. He has de- 
signed a special ma- 
chine which “shaves” 
the fruit before it is 
offered for sale. End- 
less belts carry the 
peaches between mov- 
ing brushes that strip 
away the soft, hair- 
like fibers and leave 
the fruit with a 
smooth outer surface. 
The fuzz is dropped 
into baskets and the 
treated fruit is packed 
according to size for 
shipment. 
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Indians Reénact Odd 


Ancient Rope Dance 


WHIRLING downward around a 
fifty-foot pole at the ends of un- 
winding ropes, a half dozen Indians 
from Mexico recently brought the 
“flying pole dance,” an ancient 
Aztec religious rite, to a spec- 
tacular close at a Chicago, IIL, 
festival. Representing mythical 
characters, the six performers 
climbed to the top 
of the pole, danced 
on a revolving ° 
platform, and then, 
with ropes fastened 
to their ankles, 
swung out head 
first, whirling in 
widening circles as 
the ropes unwound, 
as shown in the 
phetograph above. 
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Last Stand 














































ON SURVIVORS 


EATING their way 
across the seven seas, 
more than thirty big 
windjammers are 

fighting the sailing ship’s 
last desperate battle for ex- 
istence. Lined up in the 
imagination, they form an 
amazing fleet. Cargo-carry- 
ing sailers, built in the nine- 
ties, run side by side with 
magnificent auxiliary-pow- 
ered steel ships scarcely 
half a dozen years old, and 
fitted with the navigating 
equipment of a modern 
transatlantic liner. The lat- 
ter are the seagoing school 
ships and nautical colleges 
in which hundreds of young 
men are being trained as 
officers in the naval and 
merchant-marine services 
of eighteen countries of the 
world. 

As a ship of war, the sail- 
ing vessel gave way com- 
pletely to the steamer be- 
fore the turn of the cen- 
tury. As a commercial car- 
rier, she has fought a long- 
er, but ever-losing fight. 










Finnish naval cadets 
man the rigging of 
the training vessel 
"Soutman Joutsen" 
for their first sight of 
America as the ship 
enters a port of call 
on a practice cruise 






By 
KENNETH 
M. 
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FUTURE ADMIRALS OF EIGHTEEN LANDS 
LEARN THEIR TRADE BEFORE THE MAST 


OF CLIPPER-SHIP DAYS 


With the passing of the dozen or so big 
windjammers that still battle an easter- 
ly passage around Cape Horn each 
year, carrying grain from Australia to 
England—and disaster and scrapping 
are taking one or two a year—finis 
will be written to the glorious history 
of the sailing ship as a cargo carrier. 
However, as a training school for the 
men who may later command great 
modern liners and warships, she still 
valiantly holds her own. 

That sail training is not to be aban- 
doned without a stiff struggle is indi- 
cated by the very newness of many of 
the vessels in the training fleet. One of 
the finest vessels, the auxiliary-pow- 
ered Almirante Saldanha, the 3,400-ton 
training ship of the Brazilian Navy, 
was built in British shipyards just three 
years ago. The new Georg Stage, smart 
little full-rigged ship built by the Danes 
to replace an older vessel of the same 
name, first saw service in 1935. Nine 
others of the fleet—Japanese, German, 
Danish, Norwegian, Italian, Belgian, 
Greek—are less than ten years old. 

In numbers, the Germans lead the 
world with five ships. Three of these, 
the Deutschland, Grossherzogin Elisa- 
beth, and the Gorch Fock, are sponsored 
by the government and by training-ship 
societies. The other two, the big four- 
masted barks Commodore Johnsen and 
L’Avenir, have just been acquired by 
the North German Lloyd and the Ham- 
burg-American lines, for training fu- 
ture mates and masters of the Bremen, 
Europa, and other great German liners. 
So thoroughly are they convinced of 
the value of training in sail, that both 
these companies require a boy to serve 


In this country, four states main- 
tain’ merchant-marine  train- 
ing ships for future skippers 




















The "Deutschland," one of several school ships 
on which young men are trained as officers 
in the German Navy and merchant marine 









POPULAR SCIENCE MONTHLY 



















® 


_ Windjammers 


three years on a sailing ship before he is per- 
mitted to enter a school for higher theoretical 
training and steamship handling. 

Perhaps the most beautiful and remark- 
able ships of the world’s fleet are the Cris- 
toforo Colombo and the Amerigo Vespucci, 
training ships of the Italian Nuvy. Heavily 
rigged, and with two broad white bands 
painted on their black hulls to represent gun 
decks, they might easily be mistaken for 
ghosts of seventy-four-gun ships of the line, 
of a century ago. Further investigation, 
however, discloses that they are modern steel 
ships, built in 1928 and 1931, respectively, 
and that when the wind fails they may speed 
along at a good rate under the power of the 
most up-to-date Diesel-electric propelling 
machinery! 

The smallest and oldest sailing school ship 
in present use is the little Norwegian brig 
Statsraad Erichsen, of 119 gross tons, owned 
by the Oslo Training Ship Institution. Larg- 
est of the training ships, and the second 
largest sailing ship ever built, was the ill- 
fated Kdbenhavn, five-masted steel vessel 
with auxiliary engines, built just after the 
World War by the Danish East Asiatic Com- 
pany. Carrying a crew of sixty-seven men, 
including forty-five cadets, this splendid 4,- 
000-ton wind ship left Buenos Aires, Argen- 
tina, on December 14, 1928, bound round Cape 
Horn for Meibourne, Australia. For months, 
anxious relatives and company Officials 
awaited further word. In the nine years 
since, no clew to her fate has been found. 
The name of the Kobenhavn was written on 
the long list of mysterious tragedies of the sea. 

Although many ships of the training fleet 
have powerful auxiliary engines, and carry 
enough fuel for cruising under power for 
thousands of miles, commanders pride them- 
selves on logging as much of the total voy- 
age as possible under sail, reserving their 
engines for calms, unfavorable winds, heavy 


























































Almost driven from the seven seas as a cargo carrier, the sailing ship 
still hangs on as a floating academy for men who will command in steam 


weather, and maneuvering in congested waters. Cadet of- 
ficers learn to set and trim sail, brace the yards, and handle 
their ship generally, as deftly as crack seamen of the 
clipper era. 

An example of the excellence of Japanese training in 
sail handling took place off the coast of California not long 
ago. One of Japan’s newest training vessels, the four- 
masted Nippon Maru, had just crossed the Pacific, from 
Tokyo to Ensenada, Mexico, a distance of 5,300 miles, in 
et forty-three days. Hearing of this, newspaper and news- 

reel men of San Diego, Calif., radioed the captain, ex- 
pressing their desire to photograph his ship under full sail. 
The captain agreed to codperate. 

At nine o’clock on the appointed morning, his magnificent 
bark lay at anchor in San Diego (Continued on page 130) 
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Tiny Bike Is Nine 

































Tee TITLE OF 
1 WON FOR THE NINTH Time 
EXTEND T0 ALL STENOGRAPHE 


Ke te i 
te SiS 









68 





WORLD'S CHAMPTEN 1 


¥ 


Huge Typewriter Really Works 

SO HUGE that its keys must be operated with the 
feet, a mammoth typewriter has been placed on ex- 
hibition at Atlantic City, N. J. One of its giant type 
bars is seen about to strike, above, as a champion 
typist dictates a challenge to rivals. 


Inches High 


SCOOTING through 
the streets of London, 
England, on a vehicle 
resembling an oversize 
roller skate, a cyclist 
recently demonstrated 
the sturdiness of what 
he called the world’s 
smallest bicycle. A 
spill would be nothing 
for the tiniest of tots 
to worry about, for the 
seventeen-inch-long 
midget machine stands 
only nine inches from 
the ground. It weighs 
only five pounds. 





At least, this 
cyclist hasn't 
far to fall from 
his midget wheel 
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U. S. Army 




















Pressure-control ap- 
paratus in new sub- 
stratosphere plane, 
seen in air at left 





Tests Altitude Plane 


AERIAL BATTLES miles above the earth, at heights that few aero- 
nauts had reached only a few years ago, are foreshadowed by a sub- 
stratosphere plane placed under test by the U. S. Army Air Corps. 
During flights through the rarefied upper air, special apparatus main- 
tains an artificial sea-level atmosphere in the air-tight reénforced 
cabin so that the occupants can breathe naturally. 


Match Books Get 


Foolproof Cover 


BY MAKING it impossi- 
ble to strike a match 
without closing the cover, 
a new safety-match pack- 
et prevents possible burns 
from ignition of the re- 
maining matches. To 
withdraw a match, the 
user turns the pivoted 
cover sideways, barring 
access to the striking 
surface until the cover is 
pushed back into place, 
shielding the others. 





The match cannot be struck un- 
til the cover has been replaced 








Death Chamber for Dogs 
Is Built into Truck 


A DEATH CHAMBER for dogs is a fea- 
ture of a truck operated by the Animal 
Protective Association of Washington, 
D. C. Incurably sick or injured animals 
are placed in the compartment and de- 
stroyed by carbon monoxide gas. 
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Maneuverability and 
high speed make the 
new aero-boat a for- 
midable naval weapon 





CENTER OF 
GRAVITY LOW 







ENGINE MOUNTED AT 
BOTIOM TO KEEP 


Air Propeller 
Drives New 


Naval Craft 


KIMMING over the water 

at high speed, a new type 
of air-driven boat is expected 
to prove a valuable weapon in 
naval warfare. Capable of 
darting in and out among large 
battleships and _ destroyers 
while the gunner fires on 
vulnerable targets from his 
airplane-type turret, the odd 
surface craft can maneuver 
rapidly enough to avoid heavy 
gunfire. The hull, built with a 
fiat bottom, has a draft of only 
a few inches, permitting its 
use in shallow water, while 
twin rudders allow quick 
turns. Stability is assured by 
the low mounting of the V- 
type engine used to drive the 
three-bladed, variable-pitch air 
propeller through multiple V 
belts. The control cabin amid- 
ships accommodates the pilot, 
an observer and a mechanic. 


AIRPLANE-TY PE 
GUN TURRET 





Hay-Fever Mask 





Electrically charged 
screens filter out the 
air's dust and pollen 











Bouquet Made 
from PhoneCable 


A DISCARDED length of 
telephone cable was used 
by a retired telephone work- 
er to make the odd bouquet 
shown at the right. The 
lead sheath was hammered 
into the form of a vase, and 
the wires were spread to 
simulate plant stems. Petals 
and | es were formed from 
the olored-paper  insula- 
tion on the individual wires. 
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Is Electric 


POLLEN that 
causes hay fever 
is said to be re- 
moved from the 
air by a new elec- 
tric mask to be 
worn by sufferers 
from the com- 
plaint. Electrified 
intake screens 
powered by a small 
built-in battery 
serve to attract 
dust and pollen par- 
ticles in the air 
and keep them out 
of the nose. 
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Hostesses Go to School in Plane Cabin 


CABINS of giant transport planes now serve as classrooms 
for training air-line hostesses. Taught the mechanical details 
of the planes as well as their regular duties, the flying host- 
esses go through an intensive three-week course before they 
are assigned to regular flights. The photograph above shows 
a blackboard demonstration of a plane’s heating system. 


Blower Ventilates 
Photo Darkroom 


FRESH air for the amateur 
photographer’s darkroom is 
supplied by an inexpensive 
electric blower just market- 
ed. A built-in trap prevents 
light from entering through 
the vent, while rubber mount- 
ings insure quiet operation. 
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Hornlike Cannon Summons Villagers 


A DEAFENING roar from the odd, cone-shaped cannon shown 
below summons natives of the surrounding villages in the Austrian 
Alps to important occasions. The unique piece of artillery has a 
special barrel, shaped like a big megaphone and built up from sec- 
tions of heavy sheet metal, the joints being riveted together. The 
unusual, wide-muzzle design was adopted in order to produce the 
loudest possible sound from a moderate charge of powder. 
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City Skyline Decorates Dress 


A PANORAMA of the skyline of Chicago, IIl., printed 
on the hem, decorates the unusual dress shown in the 
photograph. According to its designer, the odd cos- 
tume may set a new style of geographical gowns, 
women wearing the skylines of their home cities. In use, the odd signal cannon is set up on a hillside overlooking the villages 





Platinum Mines Create New American Klondike 


PLATINUM, Alaska, named after 
the metal it produces, is the scene 
of America’s newest and richest 
“gold rush.” Although it boasts 
only fifteen houses, fifteen tents, 
a general store and post office, 
and one hotel, more than $1,000,- 
000 worth of machinery has been 
set up to wrest the precious metal 
from the earth. Located in an 
isolated section called Good News 
Bay, Platinum's only contact with 
the outside world is by radio and 
the few planes that bring in the 
necessary supplies. 








Handy Telephone Set 
Needs No Switchboard 


/ RESEMBLING the conventional hand- 
, £ set telephone, a newly introduced, bat- 

4 tery-operated communication system 
requires no central switchboard. Calls 
may be made to other telephones on 
the line simply by pressing a signal 
button on the base. No outside source 
of current is needed, the electrical sup- 
ply being obtained from a six-volt stor- 
age battery or four dry cells. 





Hot Water Runs Engine 


HOT WATER, issuing from the earth at 
185 degrees, Fahrenheit, will be used 
to run a new engine recently developed 
in Russia. Utilizing the difference in 
temperature between the water and the 
surrounding air, the motor is designed 
to deliver 100 horsepower. 
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Novel Mechanical Accordion 
Plays from Music Rolls 


OPERATED by electricity, a mechanical accordion 
just introduced uses perforated paper rolls in the 
manner of a player piano. Air passing through 
the holes in the paper opens valves to produce the 
notes of a melody. In the photograph above, the 
new instrument is seen on display beside an ani- 
mated mannikin which seems to be playing a con- 
ventional hand-operated accordion, while the music 
really comes from the cabinet. 





BURYING telephone cables under- 
ground in a single operation is the 
work of a special plow developed 
recently by Bell Telephone Labora- 
tories engineers. Towed by a trac- 
tor, the machine has a narrow ver- 
tical blade with a tube at its back 
edge, through which the cable is fed 
from reels mounted on the carriage. 
Adjustable for depth, the blade 
makes only a narrow slit in the soil, 
which closes itself automatically. 
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Mrs. Seaman shares her husband's unusual hobby and classify. 






Collecting Fishing Tackle ls Odd Hobby 
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Plow Buries Underground Telephone Cables 














Cable-laying plow 
at work. It makes 
a narrow trench 
that seals _ itself 


Wires are fed out 
through a tube at 
the back edge of 
the plow blade, 
as pictured below 
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J. Charles Seaman and part 
of his fishing-tackle museum 






VERY day for thirty 

years, J. Charles Sea- 
man of Cleveland, Ohio, 
could go fishing with a 
different plug, spinner, 
or fly—and never have 
to buy any new equip- 
ment. Experts call his 
collection of fishing 
tackle the most valuable 
privately-owned one in 
existence. Even the walls 
of his home have had to 
be pressed into service 
to accommodate his 
thousands of trophies, 
which his wife, a con- 
vert to his unusual hob- 
by, helps him arrange 






























Air Filter for Trucks 
Has Large Capacity 


DESIGNED for use on truck motors, 
a new-type carburetor air filter is said 
to be able to collect as much as four 
pounds of dust without becoming 
clogged. Surfaces bathed with a spray 
of ordinary crankcase oil trap dirt and 
grit which would damage working parts 
and impair the efficiency of the engine. 
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At the fishing grounds a sixty- 
foot, funnel-shaped net is low- 
ered and dragged along the 
ocean bottom. After about two 
hours of this trawling, it is 
hoisted to the surface and the 
weighted bag at its lower end 
is swung aboard the boat, as 
seen above. Pulling a draw 
string at the bottom of the 
bag dumps the catch, sending 
1 cascade of silvery shrimps 
pouring across the tiny deck 


The shrimp fleet heads for the open sea. 
Averaging about thirty-five feet long, 
the vessels are powered by gasoline or 
Diesel engines and have sleeping accom- 
modations for their crews on long trips 




























This giant shrimp could easily 
be mistaken for a young lobster 


Sa 


By Germaine Kellermann 


RAGGING huge, funnel-shaped nets 

across the floor of the Atlantic Ocean 
and the Gulf of Mexico, tiny fishing ves- 
sels scoop up millions of bushels of 
shrimps each year to meet the demands of epi- 
cures in this country and abroad. Rating high 
among the food-fishery industries, shrimping 
gives employment to thousands of persons and 
yields a $3,000,000 annual return to the fisher- 
men themselves. 

Shrimps like moderately warm water, and 
migrate with the seasons. For this reason, many 
of the fishing boats have sleeping quarters for 
their small crews so that they can follow the 
prawn, ranging as far north as the South 
Carolina coast in the summer, working off 
Florida and the Gulf states in the spring and 
fall, and going farther south in the winter. 

Best shrimping is found on mud bottom, some- 
times five miles or more from shore. Fishermen 
locate good spots by means of a sounding lead 
that has a cavity filled with fat, which brings up 
samples of the bottom. The sixty-foot net is paid 
out and “trawled,” or dragged along the sea 
floor, for hours at a time. A weighted bag at the 
end of the funnel catches the shrimps. When the 
net is raised, this bag is pulled aboard and a 
draw string at its lower end dumps the catch on 
the deck. Eight or ten hauls may be made in a 
day, with a total catch as high as 200 bushels. 

Back at the unloading docks, the skipper sells 
the catch to a dealer and divides the proceeds 
with his helpers. Most of the shrimps go to the 
cannery, where they are shelled, cooked, and 
packed neatly in glass jars as you find them at 
your neighborhood store. 
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For canning, shrimps are headed 
and shelled by hand. After wash- 
: a eee ing, they are boiled for twelve 
oe ais 238 BNE Sean minutes and graded for size be- 
ie. es, fore being packed neatly in glass 
jars as seen in the picture below 


Helpers measuring a 
haul of shrimps be- 

fore storing them in e 
the hold of the boat. 

When fishing is good, 

a day's work—eight 

or ten drags with the 4 
net—will yield 200 
bushels. The catch is 
sold to a dealer at 
the unloading docks, 
and the proceeds are 
divided between the 
skipper and helpers 
















On the way home, the small fish 
that have been caught in the net 
are shoveled overboard. This is 
a treat for the sea gulls, which 
swarm around the boat for a meal 
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Back in the home port, the 


aoe See > — This grading machine at the cannery sorts shrimps 
“ae ak cap tie they tennees Se by sizes as they pass through holes in a shaking 
me b pares peers conveyor. The larger sizes, called "jumbos,”" are 
oe "engaged in this. pictur highly prized and bring comparatively good prices 


esque and profitable work 
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| Giant Mike Reports 
= aaa , | Bridge Tournament 


Towering more than ten feet in the air, 
the giant microphone shown below was 
installed recently in California for use 
during a bridge tournament in which 
more than 1,000 players participated. 
The huge pick-up unit could be focused 
to catch the conver- 


sation at any table. *" 





































Yacht’s Tender Serves as Fire Boat 


FIRE-FIGHTING equipment installed in the tender of his yacht 
by a Chicago sportsman is intended to aid fellow yachtsmen and 
boat owners in case of a blaze. A pump connected to the 
launch’s engine throws a 200-foot stream to put out fires, and 
also can be used to pump water from a leaky vessel’s hull. 
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Odd Refrigerator Stein 
Keeps Beer Cool 


DRY ICE cools the contents 
of a new type of beer stein. 
Made with a cylindrical com- 
partment extending up 
through its center, the mug 
can be fitted with a special 
plug that holds a piece of 
solidified carbon dioxide. As 
the dry ice evaporates, the 
cold gas passes over the walls 
of the false bottom and chills 
the beer. The device is said 
to keep the beer cool and 





A receptacle in the base of the fresh even if it stands as 
mug holds a cylinder of dry ice long as an hour. This mammoth microphone can be focused to catch sounds at any point 





New Ditch Digger Shapes Irrigation Canals 


IRRIGATION work at Yakima, Wash., digger tear away the earth, which is 
is aided by a huge ditch-shaping ma-_ raised by an endless belt and deposited 
chine that finishes the sides of the in a neat ridge at the side of the 
canal. Steel teeth on the arms of the’ trench, as shown at the left, below. 





Tiny Automobile Radio 
Is Easily Installed 


LITTLE more than a handful, a new 
automobile radio developed in England 
can be attached to the car with but a 
single bolt and nut. The set may be 
concealed, and operated by the usual 
flexible-cable control from the steering 
column, or mounted directly in a com- 
partment on the dash. Two wave bands 
are covered by the tuning range of 
the outfit, and the change from long 
to short wave lengths can be made by 
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pushing one of the knobs illustrated. The digger at work. Teeth on the arms of the machine shape the sides of the trench neatly 
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Astronomers once thought the sun's corona looked like this picture 


sun’s corona or glowing atmos- 
phere is given a new shape by strato- 
sphere photographs taken from an air- 


| row astronomical theories, the 


Firemen Invent 
New Hose Game 


STREAMS of water 
from fire hoses, and a 
ball sliding freely along 
an overhead wire, re- 
cently provided the im- 
plements for a novel 
game played by fire- 
men at Chicago, Ill. 
Officially, the object of 
the game was to push 
the ball over the op- 
ponents’ goal line, al- 
though to spectators it 
appeared as if it was 
primarily to drench 
the opponents. The 
players appropriately 
named their strenuous 
sport “fireball.” 
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Modern science gave voices to these men who lack vocal cords 


Aerial Photo of Eclipse Shows Sun's True Corona 


plane over Peru during last June’s 
eclipse. The pictures show that the bril- 
liant coronal streamers visible from the 
earth during an eclipse are merely the 


Hose streams drive the ball along a high overhead wire 


Lost Cord Quartet Have Artificial Voices 


FOUR MEN de- 
prived of their vo- 
cal cords, but with 
their voices re- 
stored by an artifi- 
cial larynx, formed 
the odd quartet, at 
left, as they met 
for a chat at St. 
Petersburg, Fla. 
The device trans- 
mits to the mouth 
the tone of an elec- 
trically vibrated 
reed, which the lips 
and tongue can 
modulate into the 
sounds of speech. 









But reflected light on aerial negatives gives this unexpected shape 


brightest parts of a huge globular at- 
mosphere. Printing the aerial nega- 
tives with reflected light made the star- 
tling discovery possible. 


Walking Mail Box 


A race spectator using the walking mail box 


WITH A POST BOX strapped to his back, 
as shown in the photograph, a postal 
employee circulated through the crowd 
of 200,000 at recent motor-cycle races 
in Germany so spectators could mail let- 
ters or post cards without leaving their 
seats in the grand stand. 


Periscope Aids Root Study 


PERISCOPES in glass tubes forced into 
the ground beside plants are enabling 
an English research worker to study 
the growth of plant roots. Tiny electric 
lamps provide ample light for the un- 
usual observations. 












New Automobile Heater 
ls Mounted on Pivot 


MOUNTED on a swinging bracket, a new 
car heater may be revolved to direct a 
stream of warm air just where it is wanted. 
A built-in auxiliary heater with an inde- 
pendent motor and fan defrosts the wind- 
shield. 


Navy Planes Fly in Perfect Formation 


SO PERFECTLY coérdinated that they the photograph above. The pilots are 

: seem to be flying as one, three U. S._ giving a brilliant exhibition of close- 
Heated air may be directed to any part of the car Navy planes might be mistaken for a formation maneuvers at high speed, 
- triple-hulled air liner of the future in with landing gear retracted. 





Huge Twin-Motor Racing Car 
Has Four Front Wheels 


ALLED the mightiest racing car ever built, a 
& thirty-foot, eight-wheeled, streamline monster 
was nearing completion in an English factory, at this 
writing, for an attempt to shatter the world’s automo- 
bile speed record of 301 miles an hour. Twin motors 
developing 3,250 horsepower occupy the rear of the 
machine, which is steered with its four 
front wheels. These are arranged.in tan- 
dem, while the rear wheels are mounted 
side by side. Big wind brakes have been 
devised to help the regular 
brakes stop the car. Capt. 
George Eyston, noted Brit- 
ish racer, will pilot the 
juggernaut over the Bonne- 
ville salt flats in Utah, where 
his countryman, Sir Mal- 
colm Campbell, established 
the present record. 


The giant car under con- 
struction, It will be used 
in an attempt to set a 
new land-speed record 
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THE EYES HAVE IT THIS MONTH. TAKE THE OWL, 
FOk ye TANCE. HE ALONE, OF ALL BIRDS, HAS HIS 
EYES FACING DIRECTLY FORWARD, LIKE A HUMAN'S. 
HOWEVER, HE CANNOT ROLL THEM IN 

THEIR SOCKETS -THEY ARE IMMOVABLE—FIXED / 











BIRDS 1 SEE WITH 
SED.. 
Pr tA <r Aik Of 
TRANSPARENT eveLins/ 
eh, py 
= 
= 
F days 
~~ 









rr. 
| 


NATURE 
GAVE THE 
CHAMELEON A 
BREAK,FOR HE CAN 
LooK BACKWARD 
WITH ONE EYE WHILE THE OTHER LOOKS FORWARD / 


Un-Natural Histor GUS MAGER 
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THIS YOUNG 


BADLY HANDICAPPED 

if HER EYES WERE 
IMMOVABLE LIKE 
THE OWL'S... 





LADY WOULD BE , 


_ THE BIRD 
POD) vines vrror 



















IT BY HAVING & 
REVOLVING NECK LIKE 
A VENTRILOQUISTS 
DuMMyY f 












__ THE TWO EYES 












“GALL OTHER 
BIRDS HAVE 
THEIR EYES 
AT THE 
SIDES 
OF THEIR 
HEADS, SO 












NEVER 
LOOK IN 











SOLDIERS IN & TERMITE ® 
COLONY ARE COMPLETELY BLIND) 
BUT THEIR FIGHTING 
EQUIPMENT MAKES UP’ FOR 
THE LACK OF EYESIGHT J 


















THE SAME 
DIRECTIONS 
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| “| NEVER CLOSED AN 
EYE, DAY OR NIGHT,” SAYS THE SNAKE. 
OF COURSE HE DIDN’T- HIS EYES HAVE NO LIDS/ 
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. ENEMIES, FOR HB 
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pe XPLORING probably is the most 
fascinating of sports. And you 
can enjoy it as much as you want 
ms tO—if you have a microscope. In- 
vading new realms with your magic 
lenses can be just as fascinating as an 
expedition to the jungle or a visit to the 
ocean floor—and a whole lot cheaper 
and safer. For example, you will find 
the thrill of marine exploration in ex- 
amining the strange creatures that in- 
habit the waters of stagnant puddles, 
garden pools, aquariums, and the like. 

The microscopic animals grouped to- 
gether under the general name of Pro- 
tozoa provide endless entertainment for 
the microscopist because they are so 
plentiful both in form and in number. 
Furthermore, the Protozoa are of great 
importance to science because, being the 
simplest of living animals—consisting 
of but a single animated cell—they af- 
ford a means of studying fundamental 
life processes. For instance, a thorough 
study of the crawling ameceba will tell 
the scientist much about the amecebalike 
cells found in the human body, and 
about diseases traceable to alien amcebas 
that get into the human system. 

There are several convenient sources 
of protozoans. Perhaps the simplest 
way of collecting a supply is to go ona 
little expedition, equipped with a dip- 
ping tube or bottle and a jar having a 
screw cap, for the purpose of collecting 
water from stagnant ponds, lily pools, 
and the like. There is hardly any open 
body of water that does not swarm with 
interesting microscopic life. 

The dipping tube consists merely of a 
straight piece of glass tubing at least 
a foot long. If the ends of the tube have 
sharp edges, heat the glass in a gas or 





Hunting Little Big 


alcohol flame until the edges have be- 
come rounded. To use the tube, hold one 
end shut with your finger and plunge 
the other end into the water to the re- 
quired depth. Then raise your finger 
for a moment to permit the trapped air 
to escape. The water will rise in the 
tube to its normal level. Replace your 
finger, and you can lift the tubeful of 
water and empty it into your collection 
jar. In such collecting, try to get a con- 
siderable quantity of solid material 
from the pond bottom. The slimy layer 
that usually covers the bottom is rich 
in living creatures. 

A dipping bottle is a small glass bot- 
tle or vial fastened to the end of a stick 
so that it looks like a glass-headed 
croquet mallet. It is used like a dipper 
to scoop material from the bottom of 
streams or ponds. 

When you have returned to your mi- 
croscope desk, transfer, with a dipping 
tube or medicine dropper, a drop or two 
of the pond water to a clean microscope 
slide. Get some of the solid material, 
too. Lay a clean cover glass over the 
drops, and you are ready for the trek 
into unknown country. As for magni- 
fications, fifty or 100 diameters is suffi- 
cient for general searching, because this 
gives a less restricted field and better 
illumination, to say nothing of the clear- 
er definition in many microscopes. After 
you have located an interesting speci- 
men, and perhaps persuaded it to re- 
main still by one of the methods de- 
scribed below, you can switch to higher 
powers for closer study. 


A hay infusion, made by put- 
ting dried grass into a jar 


half full of water and let- 
ting it stand, will provide 
many interesting specimens 





—— 


HUNTING PROTOZOANS 


Living creatures are easily 
captured in stagnant ponds 
or lily pools with the sim- 
ple dipping bottle pictured 
here. It is made by fasten- 
ing a small vial to the end 
of a stick by means of rub- 
M. ber bands, as_ illustrated 
above, and is used like a 
dipper to scoop up samples 
from promising locations 
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To slow up the movements of tiny animals, 
you can snare them with cotton, or put them 
to sleep with an anesthetic, as shown below 





Because of the great many different 
protozoans it is impossible to describe 
all of them here. However an attempt 
will be made to mention, at least, some 
of the more common and important 
varieties. 

Biologists have divided the Protozoa 
into three groups, the ameboid pro- 
tozoans or Sarcodina, the flagellate 
protozoans or Mastigophora, and the 
ciliate protozoans or Infusoria. 

The first group gets its name from 
the ameeba, simplest of one-celled ani- 
mals. These creatures have one out- 
standing characteristic: they move 
about by extending the protoplasm that 
makes up the cell until it forms tem- 
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Vorticella campan- 
ula anchored to a 
fixed object by its 
springlike stem, 
At the right is a 
group of protozo- 


ans, with stream- 
line Euglenze in 
greatest numbers 


The ameeba 
literally flows into its foot, as you will 
discover by watching one with your 


porary feet, pseudopodia. 


microscope. Amoeba proteus is the 
best-known member of the group. It 
is essentially a naked single cell, look- 
ing not unlike a drop of jelly that 
contains several solid particles. 

When first placed on a slide, the 
amceba usually gathers itself into a 
globular drop, but after a time you 
will see a branch grow out from the 
drop and perhaps another and another. 


MORTON C. 


with Your MICROSCOPE 









By 


WALLING 


These are the temporary feet. With 
them, the amceba moves about, en- 
gulfing bits of food. ‘The processes 
that go on inside an ameceba are rather 
complicated and can best be studied 
with the aid of a good textbook that 
describes them in detail. 

Other members of the amceba’s fami- 
ly may take any of a variety of appear- 
ances. Some of them secrete a sub- 
stance that hardens into a protective 
covering. Others gather together tiny 
grains of sand and cement them into 





Some Things You Should Know About Microscope Lenses 


is used to distinguish a certain 

type of multilens magnifying in- 
strument from simple microscopes 
such as Sherlock Holmes’s reading 
glass. A compound microscope con- 
sists essentially of a tube having at 
its lower end an objective lens or 
system of lenses and at its upper end 
an eyepiece or ocular system. 

The objective acts like a tiny, short 
focus simple lens—it may even be 
such a lens—and magnifies the object 
on the slide, forming an image near the 
upper end of the tube. The eyepiece, 
acting like another simple lens, is 
focused on the image formed by the 
objective and magnifies it still further. 

Magnification of a microscope is 
commonly changed in one of three 
ways—by using a higher or lower- 
powered objective, by using an eye- 
piece of different magnifying power, 
or by increasing or decreasing the 
tube length. 

In selecting a microscope, magni- 


i term “compound microscope” 
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fication should be a secondary con- 
sideration. Magnification alone is 
worthless; the lenses must give good 
resolution as well. In other words, 
the details of the magnified image 
must be clear. A cheap instrument 
may produce a magnification of 500 
diameters, as the manufacturer claims, 
but the image will be so blurred be- 
cause of poor resolution that nothing 
whatever is gained by the magnifica- 
tion. 

Resolution depends primarily upon 
the materials and workmanship that 
go into the lenses. The use of high- 
grade optical glass, plus careful grind- 
ing to eliminate as many of the in- 
herent lens faults as possible, is nec- 
essary. Such things cost money, which 
accounts for much of the seemingly 
high price of a good microscope. 

Microscope lenses may or may not 
be marked to indicate their power and 
other characteristics. Present-day 
practice is to mark ‘“professional- 
type” objectives to indicate their focal 












In a drop of water, 
you will find crea- 
tures as strange as 
those of any jungle 


a hollow shell. “You will be astonished 
by the skill displayed by these simple 
creatures, for the grains look as if 
they had been fitted together by a 
master mason, and the shape is as 
uniform and exact as if an architect 
or engineer had supervised the work. 
Typical of these sand-grain masons 
is Difflugia urceolato. It builds an 
ingenious sand shell shaped like an 
old-fashioned balloon. The inside com- 
partment of the shell is slightly larger 
than that (Continued on page 143) 
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length, magnifying power, aperture, 
and sometimes the degree of color 
correction. Usually of greatest inter- 
est to the average amateur is the pow- 
er, generally stamped in some such 
way as “10 X,”’ meaning that the lens 
has a linear magnification of ten. 
Amateur microscopes seldom are 
marked for objective power. 

Eyepieces, when marked, bear some 
such figure as 5 or 10, or maybe 5 X 
or 10 X, indicating the number of times 
they magnify the image formed by 
the objective. Special eyepieces, such 
as those intended for use with ob- 
jectives highly corrected for color, 
bear further markings. Again, many 
amateur microscopes bear no mark- 
ings on the oculars. 

Total magnification of a compound 
microscope is determined accurately 
enough for all practical purposes by 
reading the scale on the draw tube, 
when one is provided, or by multiply- 
ing the magnification of the objective 
by that of the eyepiece. 
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HANDY AIDS 


CLUB CHAIR. Reading lamp, 
telephone, built-in radio, and 
table are fixtures of this in- 
genious chair. Hollow arms 
hold magazines, games, smok- 
ing supplies, and beverages 





BUTTER SHAPER. Butter, cream cheese, 
and other soft foods can be shaped 
into balls with the rotating loop of the 
new kitchen accessory shown at the right 


CLEANS KNIVES 


The knife sharpener 
at the left also has 
a cleaning feature 
built into its handle. 
The blade is inserted 
under a hinged sec- 
tion and rubbed back 
and forth against 
special surfaces that 
remove tarnish and 
stains from the steel 








WHIRLPOOL SHOWER, Focusing jets 
of water into a miniature whirlpool, a 
new shower attachment for tub use 
rinses soap lather off the body or out of 
the hair in a jiffy without splashing 






























SCRUB-BRUSH CLAMP 


With a new device, any kind 
of handle can be attached 
to a scrub brush. A thumb 
screw holds handle in place 




















ADJUSTABLE CUPBOARD 
SHELVES. Mounted on a 
vertical rod inside a _ built- 
in cupboard, shelves of a new 
type can be adjusted to any 
desired height. The shelves are 
removable circular trays that 
rest on revolving brackets 
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HANDY TABLE 


Désigned for use ‘pe 
in bed or with a se 
comfortable chair, 





tubular steel. The ‘ 

height is adjust- mY Se * 
able, and the ma- : 
hogany top can be 
tilted at an angle 
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CUPS AND GLASSES are stored compactly 
in cupboards equipped with new-type fittings. 
Horizontal rods support cups and stemware, 
while tumblers are held by rubber cushions 





SALTCELLAR. When the 
two small wheels in the 
cap of this novel salt- 
cellar are turned with 
the finger, any lumps 
are broken up so that 
the user may spread the 
salt evenly over the food 








BROOM HOLDER 


A rubber cup that 
slips on the end of a 
mop or broom han- 
dle has a hole for 
hanging on a nail or 
hook in the closet. 
This keeps the busi- 
ness end off the 
floor, where it would 
pick up dust or pos- 
sibly be damaged 


ble allows plenty of le 
makes it convenient 


WASTEBASKET 
RECEPTACLE 


Hooked over the rim 
of an ordinary waste- 
basket, a glass re- 
ceptacle provides a 
handy place to put 
fruit peels, tobacco 
ashes, cigar and cig- 
arette butts, and 
similar things. It 
has a hinged cover 














The unusual construction of the ta- 
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COMBINED CRIB AND PLAY PEN 
A play pen by day, the versatile piece of 
nursery furniture illustrated above can be 


_ readily converted into a crib. The mat- 


tress frame is supported by the crossbars 






BASKET COOKER, Macaroni, spaghetti, 
potatoes, and many other foods are eas- 
ily prepared in this special utensil. The 
perforated inner pan keeps food from 
sticking and makes thorough draining a 
simple matter. The lid fits either the inset 
or the outer pan, which can be used alone 















GAS COLLECTOR 








i 





Heating alcohol and sulphuric acid together produces ethylene 
gas, which can be collected easily in inverted, water-filled bottles 





Tiny explosions and spectacular light flashes result from the 
reaction of chlorine gas with acetylene in the experiment above 


af Many fascinating tests can be 
> performed with acetylene gas. 
| With this simple apparatus you 
i can demonstrate how it is 
readily absorbed by acetone 


| WATER 
") TROUGH 





Fun with 


Hydrocarbons Are a Subject for 





Many Spectacular Experiments in 


the Amateur's Chemical Laboratory 


By RAYMOND B. WAILES 


OULD you like to get gas from coal without 

heating the coal? To make an inflammable 

gas that will dissolve in certain liquids as 

easily as sugar does in coffee? To produce a 
gas that burns with a flame you can hardly perceive? 
Or to create fiery bubbles of gas, jumping about like 
grasshoppers, from simple everyday chemicals? These 
are some of the curious and interesting experiments 
with hydrocarbon gases that any amateur chemist can 
easily perform. 

Hydrocarbon gases are compounds of carbon and 
hydrogen. A large proportion of all natural gases, in- 
cluding methane, ethane, propane, and butane, belong 
to this group. Manufactured illuminating gas—both 
coal gas and water gas—contains hydrocarbon gases, 
together with non-hydrocarbons such as hydrogen, car- 
bon monoxide, carbon dioxide, and nitrogen. 

Everyone knows that heating coal in a closed cham- 
ber or retort produces inflammable coal gas. Less 
familiar is the fact that coal slowly gives off hydro- 
carbon gases even without being heated. Miners Know 
this, for they often hear the gas escaping with a hissing 
noise from fissures in underground seams of coal. They 
call it fire damp and must guard against it, for it forms 
a dangerously explosive mixture with air. Chemically 
speaking, fire damp is largely methane. 

You can easily collect the same gas from ordinary 
house-furnace coal. A few days before you want to 
observe the result, pound up several large double hand- 
fuls of hard or soft coal into fragments the size of peas, 
or finer, and place the pulverized coal in a deep bowl of 
water. Connect the stem of a glass funnel to the glass 
part of a medicine dropper with a four-inch length of 
rubber tubing, and place the funnel, mouth down, over 
the coal. Suck the water up until it fills the funnel, and 
close the rubber tubing with a pinch clamp or a spring- 
type clothespin. Then let the set-up stand. From day to 
day, you will observe bubbles of gas rising from the 
coal, particularly when you tap the bowl, and they will 
be trapped under the glass bell of the funnel. In several 
days you should have a cupful of methane gas. Then, if 
the water level outside the funnel is higher than within, 
the gas will escape from the tip of the medicine dropper 
when you open the pinch clamp. You can light it, and 
it will burn with a pale blue flame. 

Gas that bubbles up through the water of marshes 
also is methane. You can collect it by stirring up the 
muddy bottom of a lily pool, or the ooze at the bottom 
of a marsh, and trapping the ascending bubbles under 
an inverted funnel. The marsh gas, too, will burn. 

Methane can be manufactured in your home labora- 
tory from sodium acetate. Place an ounce or two of the 
crystals on the lid of a tin can, or in a porcelain evapo- 
rating dish, and heat the material slowly. Soon it will 
become liquid. Continue heating for at least ten min- 
utes more, to dehydrate or dry the sodium acetate. 
When it cools, if the heating has been sufficient, it will 
no longer be crystalline but will resemble powdery snow. 

To the dehydrated sodium acetate, add about one tenth 
of its volume of sodium hydroxide (ordinary household 
lye will do) and an equal amount of unslaked lime (cal- 
cium oxide). Mix the ingredients thoroughly. Now 
place the mixture in a test tube, or an ignition tube 
closed at one end. Stopper the tube with a one-hole cork 
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in which you have fitted the glass portion of a medi- 
cine dropper. 

Heat the tube slowly, and wave the burner flame along 
its entire length every ten seconds or so. This will keep 
its whole surface at a high temperature and prevents 
water vapor from condensing, running back, and crack- 
ing the hot glass. Soon the chemical mixture will melt 
and methane gas will be given off at the end of the 
miniature retort system. Light it with a match, and it 
will burn for five minutes or more. Sodium compounds 
from the chemicals in the tube, borne along as a spray 
by the gas, tinge the flame yellow. 

Methane gas does not react readily with most other 
chemicals. In contrast, showy experiments can be per- 
formed with acetylene, another hydrocarbon gas. This 
is the gas that produces the fierce oxyacetylene flame 
used for cutting metals, when it is burned with oxygen 
in a special torch. Acetylene has also found service in 
rural-home lighting and in bicycle and miners’ lamps. 

To generate acetylene and study its properties, obtain 
a can of calcium carbide, commonly sold simply as 
“carbide.”’ A bicycle shop or a sporting-goods store is 
your most likely source of supply. Several lumps of the 
chemical placed in a large jar or can of water will liber- 
ate a copious quantity of acetylene. A bottleful of the 
gas may then be collected for experiment by guiding 
the stream of bubbles through a funnel into the sub- 
merged mouth of an inverted bottle filled with water, 
the rising gas displacing the water. Before you lift out 
the bottle of acetylene, cover the mouth with a sheet of 
glass or close it with a cork, to retain the gas until you 
are ready to use it. 

Hold a match to the mouth of a bottle filled with 
acetylene. The gas will burn with a brilliant yellow 
flame, depositing a large amount of soot or carbon. If 
you let air mix with the acetylene and then apply a 
match, the gas mixture will explode with a plop. The 
explosion is harmless, provided you take care to use a 
bottle with a wide mouth. 


HEN acetylene burns, it turns into carbon dioxide 

and water. These are the oxides of carbon and 
hydrogen, of which two atoms apiece make up the 
acetylene molecule. After you have burned a bottleful 
of acetylene gas, place several drops of clear limewater 
in the bottle and shake the liquid about. A white pre- 
cipitate of calcium carbonate will turn the limewater 
milky, showing the presence of carbon dioxide, for which 
this is a test. The black flakes of soot in the bottle will 
not interfere. They float, due to the fact that they do 
not become wet with the liquid. 

Acetylene will combine with a number of gases, and 
its reaction with chlorine is a spectacular one. To dem- 
onstrate this, place about a teaspoonful of ordinary 
bleaching powder (calcium hypochlorite) and about a 
fluid ounce (one eighth of an ordinary drinking glass) 
of water in a wide-mouthed bottle. Then add ten or 
twenty cubic centimeters (half a fluid ounce, more or 
less) of muriatic, or hydrochloric, acid. Chlorine gas is 
produced, and may be recognized by its yellowish color. 

When the bottle has become filled with the gas, toss 
in a few lumps of calcium carbide. Falling into the 
water in the bottle, the carbide immediately gives off 
acetylene gas. As each bubble of acetylene bobs to the 
surface of the liquid, it comes in contact with the over- 
lying chlorine gas, and the two gases react vigorously 
with each other. Each contact produces a flash of light, 
a tiny explosion, and a little cloud of soot. With the 
bombardment proceeding at the rate of several explosions 
a second, the bottle resembles a miniature battlefield. 

Just as a lighted wax taper or a jet of burning hydro- 
gen will continue to burn when it is lowered into a vessel 
filled with chlorine, so this (Continued on page 146) 
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Explosive Gases '2." 


NATURAL GAS 


Marsh gas is the same, 
chemically, as the fire 
damp of mines, meth- 
ane. It can be collected 
by stirring up the mud 
in a lily pond so the 
bubbles rise into an 
upside-down funnel 


In the experiment below, 
acid dripping into the 
flask absorbs the ethyl- 
ene gas it contains. A 
vacuum is formed, suck- 
ing water from the tube 



































































METHANE GAS is easily prepared 
by heating a mixture of sodium ace- 
tate, lye, and quicklime in a test 
tube as showh above. The gas flow- 
ing from the outlet burns readily 


























FIRE DAMP, the cause of 
many mine explosions, issues 
from all he 4 A quantity 
can be collected in an in- 
verted funnel as shown in 
the illustration at the left 
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HOME TESTS 
OF 


cientific 
Facts 








Deflected Air Makes Flags Flap in Wind 


WHY does a flag flap in the wind? 
To find out, lay a piece of tissue paper 
on a flat surface, with a pencil under it 
to produce a hump. Blow a stream of 
air across the paper and, instead of 
pressing the hump down, the breeze 
will raise it higher. Finally, the bulge 
will travel to the end of the paper and 
a new one will start. In a flag, de- 
flection of air by small irregularities 
draws the fabric into moving waves. 
Otherwise the flag would point straight 
out to leeward when the wind blows. 








































Shape of Slope Affects Speed of Descent 


Easy Experiment Shows 
How Plants Get Water 


THE manner in which plants absorb 
water through apparently solid mem- 
brane walls is easy to demonstrate 
with a piece of transparent cellulose 
wrapping material, a saucerful of 
water, and a little sugar. Place the 
cellulose over the saucer so its center 
touches the liquid. No water will come 
through. Now sprinkle on a little 
sugar, and the water will diffuse 
through by a process called osmosis 
and dissolve the sugar. Water will 
always travel from the weaker solution 
in the saucer to the stronger solution 
above the membrane. 


Why Oilon Water Appears Colored 


BEAUTIFUL color effects produced by oil on water are 
caused by the reflection of light of different wave lengths by 
the upper and lower surfaces of the oil film. Changes in the 
thickness of the film produce variations in the colors. You 
can show this by putting a tiny drop of oil on a saucerful of 
water. As the oil spreads, it takes on different hues. Add 
oil, and the color changes as the film becomes thicker. Blow 
air from a hose on the oil, 
and the color will vary as 
the oil thins out. The hues 
are produced by the breaking 
up of white light into the col- 
ors of the spectrum. 












MAKE three. different 
slopes of cardboard as 
shown at the left—one a 
straight incline, another 
the arc of a circle, and 
the third curved sharply 
at the upper end. Roll 
marbles down them” and 
you will find that, while 
all descend the same dis- 
tance and therefore have 
the same speed at the bot- 
tom, some reach it sooner 
than others. The straight 
incline is slowest and the 
sharp curve, called an arc 
of a cycloid, is the fastest 
of the three. 
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Short Tube Speeds Flow of Water 


WATER flows faster from a tank through a short tube 
than through a plain hole of the same diameter. Take two 
similar cans, and punch a neat, round hole near the bottom 
of one. In the other can, insert a short piece of tubing 
whose bore is the same diameter as the first hole. Cover the 
openings with your fingers, fill the cans with water, and 
remove both fingers at once. In a given time, more water 
will pour from the can that has the tube, than from the 
other. The shape of the outlet causes the difference. 
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ONE TINY BATTERY OPERATES THIS 


Homemade Midget Radio 


Ease of construction and low operat- 
ing cost are features of this outfit 


By Arthur Miller 


NE tiny battery, the size of a 
package of cigarettes, supplies 
all the power needed for this 
novel, homemade receiver. It 

makes an ideal portable outfit for camp- 
ers and hikers, and for use in isolated 
sections where electric power is not 
available. All parts are standard and 
readily obtained, while the single, three- 
volt, “A” battery is inexpensive and 
provides excellent service. 

Good earphone volume with the lim- 
ited power supply is made possible by 
a special circuit designed by the writer 
and described in a previous issue 
(P.S.M., July ’36 p. 52). As shown in 
the wiring diagram, the grid connec- 
tions to the dual-grid, ’49 tube are the’ 
opposite of those employed in the or- 
dinary circuit. The usual method em- 
ploys the grid nearest the filament as 
the control grid, but with the low plate 
voltage, available from this small bat- 
tery, no regeneration would result. 
Therefore, the grid next to the filament 
is given a positive voltage, which at- 
tracts:the electrons to the plate, giving 
the same result as a higher “B’’-battery 
voltage. 


PHONES 
‘e) 


When wiring the circuit, make sure that the 
grids of the tube are reversed, as indicated 
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LIST OF PARTS 


C,.—Variable condenser, antenna 
trimmer, .0005 mfd. 

C,. and C,.-—Variable conden- 
sers, .00014 mfd. 

C,— Fixed grid condenser, 
.00015 mfd. 

R,.—Resistor, grid, 3 megohm. 

L,, L., and L,.—Plug-in coils, 
six-prong, broadcast band. 

L,.—Shielded radio-frequency 
choke, 10 mh. 

Miscellaneous.—Chassis, panel, 

| sockets, tube, dial, knobs, ear- 

phones, battery, wire, nuts, 

screws, solder, lugs, etc. 











Care must be taken in selecting 
the various parts needed for the 
set. Because of the small power 
supply, it is important to avoid 
losses, and this applies particular- 
ly to the variable condensers and 
the coils. Note also that a shield- 
ed radio-frequency choke having 
an inductance of ten milhenries is 
specified. This part, too, is im- 
portant, for if the plate choke is 
of inferior quality, or is not shield- 
ed, it may be difficult to get the 
set to oscillate. 

Regeneration is obtained by 
means of the variable condenser, 
S3. If, when the set is completed, 
no regeneration can be obtained, 
try reversing the connections to 
the tickler coil, L;. If this fails, 
unscrew the antenna-coupling con- 
denser, C;. If both of these expe- 
dients fail, the trouble is probably 
caused by the use of an outside aerial 
that is too long. Disconnect the antenna 
from the set entirely, and substitute a 
ten to twenty-foot length of inSulated 
wire, running it along the floor of the 










oy 
“FR TUBE 
SOCKET 


POWER 
LEADS 


How the parts are placed and 
wired. The upper photograph shows 
the coil, tube, and condenser 


room, or concealing it around the top of 
the baseboard. Tune the set slowly, 
operating the regeneration control and 
tuning dial simultaneously to obtain 
the best quality and volume. 
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HIGH-FIDELITY reproduction of voice 
and music is obtained by special loud- 
speaker cabinets now available to ama- 
teurs, either in knock-down form, or as 
assembled units. To obtain good tone 
and quality on low notes without ob- 
jectionable resonance, the speaker is 
built into a rigid frame so designed 
that the sound waves radiating from 
the back of the speaker are allowed to 
escape only through apertures of spe- 
cial acoustical design, while sound-ab- 
sorbing material eliminates vibration 
and unpleasant booming. 


Duo-Purpose Wave Trap 
Kills Interference 


VITH a new wave trap now on the 
market, the radio fan can provide him- 
self with radio reception free from in- 
terference from code transmitters and 
near-by broadcasting stations. Two ad- 
justments are provided—one blocks out 
interfering code stations; and the other 
makes it possible to eliminate strong 
broadcast stations. 





Adjusting the trap to eliminate interference. 
lt is mounted inside the receiver cabinet 


Plier Outfit Contains 
Six Handy Radio Tools 


Six tools for the radio amateur are 
supplied in a convenient leather case 
that takes up little room. Flat and 
round-nose pliers of various types 
along with wire cutters, are included in 
the set. Among the tools is a handy 
wrench-type plier that is especially 
useful for tightening the thin knurled 
nuts used in mounting potentiometers 
and other parts to a receiver panel. 


New Ideas for Radio Fans 


High-Fidelity Speaker Comes in Kit Form 


‘conditions, the unit has a series 


























True reproduction 
of voice and music 
is claimed for the 
new loudspeaker 
unit shown in use in 
the picture above 






The loudspeaker 
cabinet can be ob- 
tained in kit form 
and assembled eas- 
ily and quickly 
; with ordinary tools 





Static Filter Is Adjustable es aa 


MAN-MADE static caused by Changing the connec- 
sparking electric motors and tions gives a choice 
switches can be eliminated at of filter capacities 
the source with an adjustable 
filter recently developed. 
Usable under a wide variety of 





of condensers so that the right 
value can be selected. In use, 
the filter is connected between 
the offending appliance and 
the power line. 


Unit Steps Up Battery Voltage 


HIGH-VOLTAGE current for home receivers can now be 
obtained from an ordinary six-volt storage battery 
with a compact power-supply unit recently introduced. 
teplacing bulky ‘“B” batteries, the handy outfit em- 
i ploys a vibrator circuit of the type used to power most 
» 4 automobile receivers. Providing a choice of voltages 
from twenty-five to 110 volts, the unit can be used for 
any purpose where high voltage must be obtained from , 
a storage battery. 


Compact Pilot Light 
Has Removable Lens 


LITTLE space is taken up by a new pilot 
light for receivers and other radio- equip- 
ment. The jeweled lens, available in differ- 
ent colors, can be removed from the front, 
making it easy to replace the lamp, which 
fits in a bayonet-type socket. A new lamp may be inserted from the front 
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Low-power stations can be brought in with good volume when this auxiliary unit is 





EASILY BUILT 


ignal Booster 


IMPROVES YOUR RECEIVER 


PoOCC Pp OCC CO, 


SOLDER ENDS TOGETHER 


20 FEET OF 


TO ANTENNA POSi 
ON RECEIVER 





used. It is inexpensive to build, and the circuit, shown at the right, is easily wired 


OOD volume, even on the weaker signals, can be 
obtained with an inexpensive receiver if it is 
equipped with this simple, easily built signal 
booster. In large cities, the auxiliary unit helps to 

obviate the blanketing effect of tall, steel buildings, and 
enables you to tune in clearly on any of the crowded, low- 
power stations. Designed to add the advantages of regenera- 
tion to superheterodyne and tuned-radio-frequency sets, it 
cannot, of course, be used with any set that already oscillates. 

The parts required are few, inexpensive, and easily ob- 
tained. Regeneration control is provided by a 50,000-ohm 
potentiometer; tuning by a .00014 mfd. variable condenser. 
The two coils, commercial, six-prong broadcast units, have 
three windings: antenna, grid, and tickler. 

Because of the simple construction, no separate chassis is 
needed... The bakelite sockets for the tube and the coil are 
mounted directly on the bottom of the 4 by 5% by 6-inch 
cabinet, which is made of aluminum, one-sixteenth inch 
thick. A piece of cardboard will serve to insulate the sockets 
and wiring from the metal. 

The special doublet antenna consists simply of a twenty- 
foot length of lamp cord, with the wires at one end 
soldered together. The free ends are attached to the ’ 
antenna binding posts (A-—-A) of the booster. 

Although the filament voltage of the ’30 tube is rated 
at one and a half volts, it may be necessary to in- N 


crease this to about 1.8 volts if the set fails to oscillate. \ 


\ 


\ 
RECEIVER’ 
ANTENNA 
TERMINAL 


By Thomas Maguire 


A piece of cardboard insu- 
lates the sockets from the 
metal cabinet, as shown at 
the right. Three knobs, mount- 
ed on the panel, operate 
the condenser, regenera- 
tion control, and rheostat 
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To connect the booster to your broadcast receiver, de- 
tach the regular antenna and ground leads from the re- 
ceiver and run a piece of wire less than two feet long from 
the antenna terminal to the one provided on the booster. 
The remaining booster terminal is wired to a ground. 

The unit is operated in a manner similar to that of a 
simple regenerative receiver. First of all, the 50,000-ohm 
potentiometer should be adjusted until the circuit is just 
on the verge of oscillation. A station then can be selected 
on the main set, and the booster tuned. 

The parts required for the signal booster are as follows: 


C,.—Variable condenser, .00014 mfd.; C..—Fixed conden- 
ser, mica, .00025 mfd.; R:.—Rheostat, 30 ohms; R:.—Vol- 
ume control, potentiometer, 50,000 ohms; L,.—Plug-in 


coils, broadcast band, six prong; CH.—-Radio-frequency 
choke, 20 millihenry; Cabinet, sockets, tube, batteries, etc. 


































CARDBOARD INSULATION —~ 









OU win, Gus,” said 
Joe Clark, sticking 
his head out of the 
Model Garage office. 
Gus Wilson, his partner and the me- 
chanic of the business, looked up ques- 
tioningly from the workbench where he 
was tinkering with a carburetor. 

“Remember when we fixed that short 
circuit in Evan Walsh’s car and you 
tried to sell him a new battery, but the 
price scared him off?” Joe asked. 

“Yeah,” agreed Gus nodding. “And 
I bet you a dollar to a bum tire he’d go 
to that gyp battery store down the 
street and get stuck with a jerry-built 
job, and finally end up on the end of 
a tow rope.” 

“Well, that’s just what’s happened,” 
Joe laughed. “He’s on the phone now, 
mad as a hornet. The car’s stuck out 
on the road, just this side of Peyton’s 
Corners. Can you go out after him?” 

Gus muttered to himself as he wiped 
his hands on a wad of waste. ‘He would 
pick a busy day,” he said, finally. ‘Tell 
him I'll be out in a quarter of an hour.”’ 

When the tow car pulled up at the 
roadside in front of Walsh's blue sedan, 
the car owner was leaning against a 
fender and chewing viciously on a long, 
black cigar. “That's a fine job of wiring 
you did for me,” he growled by way of 
greeting. “‘Drained the juice right out 
of a brand-new battery.”’ 

“We'll see about that when we get 
Gus replied cheer- 
a rope around the 
“Hop in and we'll 


back to the garage,” 
fully, as he loope 
car's front bumper. 
get going.” 

Back in the Model Garage shop, Gus 
lifted the car’s floor boards to uncover 
the dead battery, and disconnected the 
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“Here, take a look at this,” said Gus, picking up 
a discarded battery plate. "You can see that it 
is just a lead grid stuffed with active chemicals.” 


: 


hat’s Inside Your Battery? 


cables. ‘First of all,”’ he said, ‘“we’ll 
just check that wiring job.’”’ Running 
wires from a test battery to the loose 
cables, he motioned the customer to 
watch a meter standing on the bench. 

“Do you see any reading on that 
meter?” he asked. “If there’s a leak in 
the wiring, it will show there.” 

Walsh shook his head in bewilder- 
ment. ‘No, it looks all right from that 
angle. But if the wiring is O.K., what 
could be the trouble?” 

“The trouble,” Gus replied with a 
jerk of his thumb, “is in that pile of 
junk you let somebody sell you for.a 
battery.” 

“Don't try to tell me that isn’t a good 
battery,” snapped Walsh, tilting his 
cigar at an aggressive angle. “The 
salesman weighed it for me. It was 
even heavier than a standard make. 
That shows it hasn’t got undersize 
plates, like some of these cheap jobs 
I've heard about.” 

Gus smiled. ‘So you bought a battery 
by weight, did you? It would make 
things a lot easier if that was all there 
was to building a good battery—mak- 
ing it heavy.” 

“Well, it gave a good, hot spark when 
he snapped a wire over the terminals,” 
sputtered Walsh. 

Gus’s smile became a broad grin. ‘‘No 
matter how poor a battery is, it'll make 
a nice, fat spark if it’s got any charge 
at all. As for weight, let’s take a look.”’ 
He reached in a drawer and pulled out 
a small, black book. 

“These are the specifications for bat- 
teries worked out by the Society of 
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Automotive Engineers,” he explained, 
wiping a broad, greasy thumb on his 
overalls, and pointing out a column. 
“Notice that it doesn’t say a thing about 
weight.” 

“But it’s the lead in a cell that stores 
up the current,” Walsh objected. ‘The 
more lead there is, the more the bat- 
tery will weigh. So the heavier it is, 
the better.” 

“You’re confusing metallic lead with 
lead compounds,” explained Gus, reach- 
ing beneath his battery-charging stand. 

“Here, take a look at this,” he con- 
tinued, picking up a discarded battery 
plate. “That plate is just a lead grid 
stuffed with active chemicals. It stands 
to reason that if you make the grid 
heavy and coarse, the battery will weigh 
more, but it won’t hold so much active 
material.” 

“Then a good battery is one with a 
very fine grid?” put in Walsh as he 
examined the plate with interest. 

“It’s not as simple as that,’’ Gus coun- 
tered, warming up to his subject. “If 
the plates are too thin they’re no good, 
either. They buckle too easily. 

“And that’s not all,” he continued, 
holding up a thin wooden plate separa- 
tor. “These spacers between the plates 
have to be able to take it. If they break 
down, the plates will short-circuit 
against each other. And that’ll be the 
end of the battery. 

“Then there’s still another thing. The 
active chemicals must be pure. If 
they’re not, there’ll be a steady loss cf 
current within the battery itself. 

“Even a good battery,” he went on, as 
he threw the old battery plate and 
separator back into the scrap heap be- 
low the bench, (Continued on page 141) 
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This model is a 4-6-4 engine of 
the famous Hudson type—the 
kind that hauls the Twentieth 
Century Limited. The sturdy © 


little motor runs on 
either four dry cells 


or a storage battery 


Li 


HERE'S A SIMPLIFIED 


Locomotive Model 


YOU CAN BUILD ON A KITCHEN TABLE 


OARING through the night on its 
961-mile, sixteen-and-a-half-hour 
run, the Twentieth Century Limit- 
ed symbolizes swift and sure 

transportation wherever its name is 
known. Much of the credit for the 
train’s dependable operation is due to 
the massive, Hudson-type locomotives 
introduced on the New York Central 
Lines. It is a real thrill to see one of 
these throbbing monsters fly past, haul- 
ing a solid train of Pullmans at seventy 
r better, and the fascinating scene is 
one you can reénact at any time—if 
you are a model railroader. 

In the past, the building of a realistic 
model of such a locomotive always has 
been difficult for a beginner. A high de- 
gree of skill was needed to make the 
tiny parts, and expensive tool equip- 
ment was required. This new design 
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eliminates the troubles that formerly 
have barred many hobbyists who were 
anxious to break into model railroading. 
Anyone who can handle a soldering 
iron, tin snips, hand drill, and pliers can 
do the work. The tools are the kind to 
be found in every workshop. No lathe 
or drill press is needed. However, if you 
have a power drill, it will speed up the 
work, while a metal-turning lathe will 
enable you to make a few parts that 
you would otherwise have to buy. 
Even the materials have been kept to 
a bare minimum, as you will see by re- 
ferring to the itemized list at the end of 
this article. For example, only two 


By 
HAROLD V. LOOSE 


OUR CONSTRUCTION KITS ARE LISTED ON PAGES 24-26, BLUEPRINTS ON PAGE 122. 


thicknesses of sheet metal are required, 
along with a few strips of brass bar, 
rod, and tube. The manufactured parts 
that must be bought are few and 
comparatively inexpensive—mainly the 
wheels, motor, and gears. 

The locomotive is built to run on HO- 
gauge track, smallest of the three popu- 
lar model-railroad scales. This is 161% 
millimeters, or approximately %% in. be- 
tween the inside edges of the running 
rails. The familiar O gauge is 1'4 in., 
while OO gauge, which often is con- 
fused with HO, is % in. The relation- 
ship of the three sizes is graphically 
shown in one of the accompanying pho- 
tographs. 

Actually, in building HO equipment, 
31% millimeters on the model equals 1 ft 
of the original, or prototype, to use the 
term favored by model makers. That 
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Lay out the longest piece 
first, then clamp the parts 
together and drill through 
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} How to assemble the drivers, 
which can be had ready-made 
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9Axled (MAKE 3) 


lf a lathe is avail- 
able, you can make 
wheels as  showr 
above. They are 
pressed on axles 


makes this par- 
ticular locomotive 
14 in. long, in- 
cluding the _ ten- 
der. Passenger 
cars are approxi- 
mately 11 in. long 
and freight cars 
6 in. All dimen- 
sions will be given 
in inches for the convenience 


of 


of readers 


not accustomed to using the metric scale. 
The outstanding advantage of this 
gauge, besides its low cost, is the fact 


that you can put your track layout in 
a space that would be far too small for 
the larger O gauge. Track curves can 





have as short a radius as 2 ft. although 
3 ft. is better. You can, indeed, lay out 
a whole railroad system on a large 
table, such as one used for playing 
table tennis. 


Of course, if you do happen to have 
ample room for setting up the road, the 
small scale remains advantageous be- 
cause it enables you to arrange a long 
and realistic run of track, with plenty 
of distance between stations. 
Contrary to first impressions, it is not 
necessarily more difficult to build the 
smaller locomotives and cars. In some 
respects it is easier, because so many 
of the smaller parts can be simplified 
and still look sufficiently realistic. 
The motor used to power the model 
is of the permanent-magnet type, and 
operates on six volts, direct current. 
This means that it can be reversed sim- 
ply by flipping a switch on the control 
















90 


Trailing -Ttuck Wheels 


Parts for trailing truck, method 
assembling pony truck, 
steps in making the journal boxes 


MAKE 2 #4 
BRASS 







% x4 - mf BRASS 
' Pony Truck 














and 


panel of your model 
railroad, no matter 
where the locomotive 
is. In connection with 
the automatic coup- 
lers that are avail- 
able for HO gauge, 














Completed valve gear. The parts are shaped from 
brass and assembled with small escutcheon pins 






of the holes with a scriber and center 
punch, then clamp the parts together 
and drill through all three thicknesses 
at once, to assure alignment. As each 
hole is completed, add the 2-56 screw 
and nut called for in the assembly draw- 
ings—these will help keep the parts 
aligned. The large slots are made by 
drilling two 14-in. holes and removing the 
metal between with a coarse, round file. 

The wheels are commercial model- 
railroad parts, but if you have a lathe, 
you may wish to make your own, mod- 
eled after the latest disk types used on 
real railroads, as suggested in one of 
the drawings. Press the driving wheels 
on their axles, and assemble in the 
square holes provided for the purpose 
in building the frame. Bearings of this 
type, although unconventional, are long- 
lived, and the corner pockets hold the 
lubricant just where it is needed. 

Note how the wheels are quartered. 
This means that the crankpin holes of 
opposite wheels are at 90 degrees to 
each other. When the crankpins of the 
right-hand wheels are at the bottom, 
the ones on the left-hand wheels point 
forward. 

If your model is to be electrically 
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Valve Bracket 
(MAKE 2, 1 32° BRASS) 
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possible for you to 
carry on elaborate 
switching operations, 
breaking up trains, 
coupling and un- 
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coupling cars, and 
running the rolling 
stock into sidings, 
just as if the train 
were manned by a 
tiny engineer and 
brakeman. 










Construction be- 
gins with the frame. 
Saw lengths of % 
by 12-in. brass to the 
dimensions shown, 
squaring the ends eon pin 
carefully with a file. through the 
On the longest piece, 
mark off the location 





Eccentuic Roa (MAKE 2) 


Valve-gear parts and how 
they are bent and assem- 
bled. Note how the radius 
rod is looped around the 
head of the same escutch 
that passes 


valve link / 


and end of eccentric rod y 
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How the chassis is put together. All straight mechanical drawings on these pages are full size 


driven, put the worm-drive gear on the 
rear axle at this time. The balance of 
the motor drive will be discussed in a 
later installment. 

Saw and file the cylinder block to 
shape from a piece of % by % by 1%-in. 
brass, aS shown in the drawings; then 
make the valve guides, cylinder heads, 
and valve heads. The latter parts are 
made, in the absence of a lathe, by tak- 
ing a length of brass rod in the right 
hand and pressing it against a piece 
of emery cloth held in the left. Rotate 
the rod, and the emery cloth will round 
off the corners almost as 
well as a lathe could do. 

Soldering these parts 
calls for a good-sized sol- 


irons used for connecting radio cir- 
cuits. Be sure the iron is well tinned, 
and tin the surfaces of the brass parts 
before assembling. 
big enough for the job, use a small al- 
cohol torch to add supplementary heat. 
Some of the parts 
may tend to melt off 
while others are be- 
ing soldered, but this 
may be prevented by 
wrapping them with 
damp rags. 


CUT WITH 
/ HACK SAW 


Y%4" STOCK 








. Left, 


the operations in 
making the valve guides. 


so Above, details of the 
cylinder and valve heads. 
7 Right, the cylinder block 














ANY 













Evolution of the cylinder block. When it is 
shaped, the cylinder heads, valve heads, and 
valve guides are soldered on; the holes are 
drilled, and the crosshead guides set in place 
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dering copper, not one of the tiny electric 


If the iron is not 











The side rods, main rods, and 
valve-gear parts are cut and filed 
from 1/32-in. sheet brass. Make 
sure the distance between the holes 
in the side rods corresponds exact- 
ly with the actual wheel base of the 
chassis, or the parts will bind. 

Assemble all parts of the valve gear, 
and bolt the bracket to the frame; then 
solder the eccentric cranks to the main 
crankpins at the angle shown in the 
drawing. It may take a little experi- 
menting and adjusting to get these parts 
working freely, therefore do only one side 
of the engine at a time. Then if some- 
thing catches you know where to look. 

The valve brackets and any other 
parts of the locomotive that must be 
bent sharply should be annealed. This 
is done by heating the brass red-hot, 
then plunging it into cold water. 

The pony truck is of a novel design 
that has proved very practical in serv- 
ice. It is simply a length of % by %- 
in. brass with two thin sheet-metal 
brackets looped over the axles at the 
ends. These (Continued on page 136) 
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Folding orchestra stand with letters 
cut from birch plywood and painted 
before being fastened to the panel 


OLOR is of par- 

amount impor- 

tance in mak- 

ing a sign ef- 
fective in catching the 
eye. The general at- 
tractiveness, of course, 
is dependent upon the 
treatment of the subject 
matter, the arrangement 
of the lines, the relative 
value of the color masses, 
and the “eye appeal” 
that the ensemble ex- 
erts upon the passer-by. 
Omit a careful study of 
any one of these items 
in their relation to the 
whole, and the _ entire 
sign loses its effective- 
ness in just that pro- 
portion. 

If, for example, you 
are the owner of a green- 
house dealing with the 
Wholesale trade almost 
will want one type of sign, but if you 
sell to a constantly changing retail 
trade of high-class home owners, your 
appeal should be entirely different. In 
any case, there must be some feeling 
of consistency between the type of sign 
used and the surroundings. It is ob- 
viously out of place to use a very new, 
ornate, and colorful sign to attract 
customers to a place of business where 
the buildings are out of repair and 
badly in need of paint. 

Again, if passing traffic is rolling on 
a highway rather than on a more 
leisurely lane, visibility is a factor that 


entirely, you 























Better Signs 









Using jig-sawed letters to get increased 





Applying the first coat of metal primer 
to jig-sawed aluminum letters, which are 
temporarily supported on a scrap board 


cannot be ignored. This 
was proved most effec- 


tively in designing the 
portable florist’s sign 
illustrated. First an 


ordinary one-stroke 
brush letter was used 
on this panel, and it 
gave a visibility of but 
50 ft. from a fast-mov- 
ing auto. Then the let- 
ters were jig-sawed 
from 20-gauge scrap 
sheet ob- 
an auto- 
works, and 


aluminum 
tained from 
body 
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RALPH G. 
WARING 


visibility... Painting methods and colors 


mounted on 5/16-in. diameter wood- 
en dowel pins, cut 1 in. long and 
center-drilled for a roundhead 14- 
in. No. 4 screw. Enough of these 
pins were used with each letter to 
support it solidly. Actual tests then 
showed that this third-dimension 
e depth increased the visibility in 
open sunlight to 200 ft. at the same 
speed. This meant that more people 
could and would read in time to 
stop their cars and turn in for 
flowers and plants. 

The general design of the sign 
itself is well balanced to keep the 
weight at the bottom for the sake 
of stability. Furthermore, a screw 
eye on the lower rear edge is 
dropped over an anchor pipe con- 
taining holes to receive a padlock. 

Since the sign is exposed con- 
stantly to all kinds of weather, 
only the best grade of outside house 
paint was used. Three coats were 
applied, and each was allowed to 
dry hard. 

The letters, after being cut out, 
were mounted on a scrap board as 
shown, given a coat of metal 

primer, dried, and then given one coat 
of four-hour black enamel. When the 
paint on the wood panel of the sign had 
completely dried, the letters were 
mounted by (Continued on page 127) 
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The letters of this sign were sawed from scrap aluminum 
and mounted on short dowel pins so they cast a shadow 





HAVE YOU SEEN OUR BLUEPRINT LIST? YOU WILL FIND IT ON PAGE 122 
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Designed to fit over a radiator, the stand makes it easier to 
prepare and serve meals in a dining alcove or small apartment 

















N A SMALL apartment where space is at a 

premium, this little stand fits over the radiator 
in the dinette and holds the electric toaster, grill, or 
other accessories. The dimensions may be altered. 


floor by screwing four angle braces to 
the bottoms of the legs and to the floor. 
Copper or brass pads are added as 








































Closed, the cabinet hides the 
electric appliance completely 


First, rout or chisel out the four legs. 
glue and insert the two sides and clamp each unit 
together. Cut out the bottom and, when the glue 
is dry, nail it on through the sides. Except for a 
narrow strip along the bottom, the back of the 
case is left open so there will be plenty of air in 
circulation should the toaster be accidentally 
closed in with the current on. 

Attach the hinge, which in this case was taken 


Then 


from an old radio cabinet. A 6-in. folding elbow 
or chain is fastened on one side to support the lid 
in the down position. The top is nailed directly 
on the four legs, overhanging 1 in. on ail sides. 
Set all brad heads and, after the priming coat 
of flat white has been applied, fill the holes with 
woodcomposition or putty; then enamel the whole. 
Because this stand is comparatively tall and 
heavy at the top, it should be attached to the 


Roller Guides for a Disk Sander 


FTER a few narrow escapes from 
A contact with a disk sander, I made 
the device illustrated. The wood is held 
both vertically and horizontally against 
the sanding disk by ball-bearing rollers. 

Old roller-skate wheels will serve for 
the rollers. The vertical one is bolted to 
a piece of steel 7 by % by % in., which 
slides flush in a groove cut in the sander 
fence. A slot 4 in. wide is cut in the 
center of the groove to take the screw 
which holds the roller at any height. 

The horizontal roller is fastened to a 
bracket 144 by \% in. and of sufficient 
length to reach from the edge of the 
rest to within 3/16 in. of the disk. The 
spring is wound from right to left, and 
the end is inserted in a hole drilled in 
the bolt. I found a discarded cone-type 
spring of %-in. stock from a gas range 
door to serve this purpose. The square 
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head of the bolt is countersunk in the 
bottom of the rest so the bolt itself will 
not turn. For boards or work of extra 
large size, both roller devices may be 
removed.— 


HAROLD A. DEHN. 








shown.—CARL F. SCHRADER. 
LIST OF MATERIALS 

| No. 

Pe. Part 2 WwW. L. 
4 Legs 1% 1% 37 
2 Sides VY, 9% 7% 
] Lid V4 9 13% 
] sattom V4 7% 144% 
l Top v4 10Y% 18s 
l Back strip V4 | 14 
2 brass or copper pads 

} gauge 6% 12 


Four angle braces, 2 by 2 
Hinge, 13% in. long. 
Folding elbow, 6-in. 
28—%-in. No. 4 roundhead brass 
screws. 
Glass knob for lid 
Note: all dimensions are given in inches. 
The wood used in the original model is clear 
white pine. 


by ™% in. 


wood 











TOP VIEW e 


OF SPRING 


he, VERTICAL 


ROLLER 


HORIZONTAL 
ROLLER 


SANDER REST 


Holding small work on a disk sander. 
The vertical roller can be adjusted up 
and down by means of a slot in the 
fence. The other roller is pressed against 
the work firmly by a stiff wire spring 


Constructed as sketched at the right, 
the bender is mounted on a stand or 
bench and used as shown below. It 
has gauges both for the length and 


degree of bend so that any number of een on 


duplicate parts may be quickly made 


ECAUSE of its rapidity, accuracy, and 
B simplicity, a bender of the type illustrat- 
ed will prove a timesaver for blacksmiths, 
tinsmiths, and ornamental ironworkers. If 
made according to the dimensions indicated 
on the drawings, it will bend any angle from 
straight to 145 deg. in wire and rods up to 
14 in. in diameter and flat iron up to 1 by \% 
in. Heavier or lighter models may be made 
to suit any requirements by making only a 
few changes in the design. 

Cut the die blocks from any available cast- 
iron scrap as shown or have them cast at 
a foundry. Drill and tap them as indicated, 
and bolt the larger block to a plate 6 by 12 
by 3/16 in. The reason the main die is 
cut at a 30-deg. angle is so as to overcome 


O GREAT is the pressure it exerts, 
an ordinary post or blacksmith’s 
drill eats through hard metals with 


surprising speed. It therefore pays, if the 


blocked up under 
the two transverse 
boards until it is 


WASHER 
Fe THICK 






THREADED FOR 
/ SET SCREW 


—'g SQUARE 
HOLE 


INEXPENSIVE 


Machine 
ends Angles 


WITH ACCURACY 


the natural springiness of various metals 
when bending angles. 

The 5-in. pivot hole for the bending lever 
must be drilled 7 in. from the left-hand edge 
of the base plate and 1 in. from the front 
edge. The lever is made from 1-in. square 
shafting 20 in. long, with three holes to al- 
low for adjustment. A washer 5/16 in. thick 
is placed under the lever to provide clear- 
ance between handle and gauge. 

To make duplicate bends, a degree gauge 
is necessary. This is made of 1% by -in. 
iron bent into one third of a circle and bolted 
on the frame as shown. Another straight 
piece of 1 by 3/16-in. iron serves as the 
length and width gauge. Four stops are 
required for use on the gauges; these may 
be of cast iron as shown or made from any 
scrap stock on hand. 

The completed bender should be securely 
mounted on a heavy stand or bolted on a 
workbench.—A. S. WURZ, JR. 





A Heavy-Duty Drill for Work Outside the Shop 


right height, 











much hard drilling has to be done out- 
side the shop, to mount a heavy-duty 
drill of this type on a 4 by 4-in. timber 
about 3 ft. long so that it may be moved 
about. Nail two pieces of 1 by 10-in. 
board across the bottom of the 4 by 4- 
in. piece near the ends so that the whole 
may conveniently be blocked up in a 
horizontal position to any height re- 
quired. 

Mounted in this way, the drill will 
serve for many jobs that would be tire- 
some and time consuming to do by using 
a portable electric drill or a breast drill 
with chain attachment. The drill is 
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and the adjustable 
table is set to back 
up the work. By 
this method I have 
drilled large I- 
beams, auto and 
truck frames, and 
other heavy parts 
that could not be 
handled on a drill 
press. Mechanics 
will undoubtedly 
find other similar 
uses for the drill. 

STEPHEN SMITH. 





An ordinary blacksmith's drill is bolted securely to a 4 by 4-in. 
timber and blocked up to suit the work, in this case a truck frame 












Mystifying Stunt 
Makes Metal 


<> Melt Under Water 


EXPERIMENTERS who have 
available several amperes of 
direct current at around 150 
volts may perform the mysti- 
fying stunt of melting metals 
under water. In a vessel in 
which some ordinary washing 
soda has been dissolved, a strip 
of lead is immersed. This is 
connected to the positive wire 
of the supply line. The piece 
of metal to be melted is con- 
nected to the negative wire, 
grasped with a pair of heavily 
insulated pliers, and brought in 
contact with the water. It will 
quickly reach a white heat and 
melt. The heating is due to the 
igniting of hydrogen gas, which 
forms in minute bubbles on 
the metal connected to the neg- 
ative wire. 

Various kinds of metals may 
be melted, each burning with 
its own peculiar light, such as 
orange for steel, purple for 
brass, and green for copper. 
Five amperes of current are 
sufficient to melt a -in. rod. 

Where heavier current is 
available, large pieces of metal 
may be brought to a white heat 
and welded together.—K. F. 





The rod, if not too large, becomes 
white hot, then melts under water 
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TURNED 


Modern Candleholders 


FROM HOMEMADE PEWTER CASTINGS 





NE way to con- 
vince your wife 





that an expensive 
metal-turning 
lathe is a good investment 
is to construct things for 
her that cannot be made 
on any other machine. A 
pair of cast pewter can- | 
dleholders, for example, 
will prove an exceptional- 
ly good argument. 
Pewter for casting can 








be bought in ingot form 





from companies that han- 




















dle sheet pewter. A rough 5 
wooden mold is made as 





3% | 





shown, one part being 
turned on a wood lathe. 
The other part, which is 
merely a block with a hole 
bored lengthwise through 


Clean-cut, modern lines and 
the sheen of polished pewter 
give these candleholders a 
highly decorative quality. 
Below, facing the underside 









it, is then added. The 
mold is cut in half so the 
castings can be removed easily, and the 
two halves are clamped together in the 
vise while the metal is being poured. 

The casting is put in the lathe with 
the top in the chuck, and the tailstock 
is used to help steady the bottom. After 
the bottom has been faced off, the cast- 
ing is reversed, and the base is put in 
the chuck. It will be necessary to pro- 
tect the edge with strips of soft metal 
to prevent marring. 

The second step is to true up the 
casting until all scale has been removed 
and it is round. The hole for the socket 
should be bored before finishing the 
turning. If a %-in. drill is available, 
this operation takes only a few minutes. 
If no drill of this size can be had, a 
smaller hole is drilled and bored out 


with a boring bar. The casting is then turned to 
the desired shape. For the modern design shown, 
a tool bit with a rather square nose is used. 
Polish the holders with any suitable abrasive, 
such as No. 8/0 garnet sandpaper, thoroughly 
Revolve the lathe at high 
speed and use enough oil to keep the paper com- 
pletely wet. A piece of felt is cemented on the 
bottom of each holder.—D. C. MARSHALL. 


wet with light oil. 





A completed holder 
and, right, pattern 
for cutting the silver 


4" SQUARES 


Making Hammered-Silver Napkin Rings 


APKIN holders of the type shown 
always form an acceptable gift. 
Silver is the approved material, and 
sufficient 20-gauge metal for the pur- 
pose will cost about a dollar. Phosphor 
bronze and nickel silver are satisfac- 
tory substitutes. 
The article is first sawed out to the 
pattern given. In any work of this type, 
sawing is always preferabie to cutting 


BEND 





A wooden mold of the type shown below is 
used for rnaking the rough castings, one of 
which appears between the halves of the mold 




















for Gifts 


with smips. After the edges have been 
dressed down to remove irregularities 
and saw marks, the metal is laid on a 
hard surface and “spotted” with a ball- 
peen hammer or similar tool te give 
the handmade effect. 

A smoothly rounded metal or hard- 
wood block about 11% in. long and hav- 
ing the general appearance of a loaf of 
bread is gripped in the vise and used 
as a miniature anvil for doming up 
the top portion of the holder. The metal 
is hammered over this head until it has 
been domed all the way down to the 
bending line. In order words, all the 
wider half of (Continued on page 129) 
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YOU CAN SIMPLIFY YOUR WORK BY USING OUR CONSTRUCTION KITS. SEE PAGE 24. 
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Z. END POSTS GLUED 

et a: 
A 


SEC: C 


The tray removed from its usual place 
in order to show the supporting cross- 
pieces and dowels that retain it in po- 
sition. At right, the working drawings 





TWO TABLES and an 


Unique End Table Supports 
Blue-Glass Serving Tray 


jig for circular 
saw and, above at left, cut- 
ting tenons on the shaper 


Tenoning 


¥ 
—— as 
Ce 
Rw: 41.» OVERALL TRAY 
4) | FRAME 


HANDLES SCREWED 
ON FROM. BELOW 





j 


>I 













































LTHOUGH at first glance it 

A eve to be merely an 

end table having a special 

form of split turnings for the 

posts and with a blue-mirror top 

shelf, this piece of furniture has 

double utility because the top may 

be lifted off and used as a serv- 
ing tray. 

The model illustrated is walnut, 
and the second shelf is faced with 
figured Oriental-wood veneer. If 
maple is used instead of walnut, 
the mirror should be flesh-colored 
glass or even clear plate. After 
the tray frame is made, give the 
glass dealer a template for cut- 
ting the mirror to suit. 

The end posts are of the same 
type of interrupted split turn- 
ing used on the Priscilla sewing 
cabinet previously described (P. 
S. M., July ’37, p. 76). The two 
post blanks, 13/16 by 2% by 
1742 in. each, should be glued together with pa- 
per between, turned as shown, then split apart 
and the ends finished. The lower end, on which a 
lo by 2 by 1-in. tenon is cut, is mortised and glued 
in the feet. Note that the post is grooved \% in. 
deep at the level of the shelf. The shelf itself is 


» notched 14 in. deep and to the width of the post, 


and it is secured by screws with heads concealed by 
flush plugs. The upper ends of the posts are 
notched to receive the tray crosspieces and the 
tray itself. 

The solid shelf has corners rounded to a 214-in. 
radius, and its appearance can be enhanced by 
molding. The molding dies away on the ends as it 
approaches the joint with the shelf. 

After the posts, feet, and tray crosspieces are 
glued and screwed to- (Continued on page 133) 
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Wooden Umbrella Stand 
ls Easy to Construct 


EAT modern lines and simplicity 
N of construction are features of this 
compact umbrella stand. It holds four 
umbrellas, but may easily be enlarged 
or made smaller. 

A 7-in. pie plate is used to collect 
whatever water drips from the um- 
brellas. It fits into a base made as de- 
tailed. Note that the corners are re- 
moved from the top part of the base so 
that air will circulate through the 
stand. Drive a nail through the center 
of the pan to hold it in place. 

Although any suitable material may 
be used, plywood is recommended for 
the sides. Fasten the pieces together 
with simple butt joints. Strengthen 
the corners with 14-in. square sup- 
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UMBRELLA STAND 


Light-colored 
fastened to the divisions 
o decorate the black top 


strips are 


ports on the inside and saw them off 
flush with the top. 

Cut the top from a piece of 1-in. 
stock, preferably hardwood.’ The cir- 
cular hole may be turned on a lathe, 
cut with a sweep tool in a bit brace, 
or sawed on a jig saw. The four divid- 
ing partitions are glued in place with 
dowels. Two pieces, 4% by 1 in., are 
screwed to the underside for attaching 
the top to the sides. 

The finished stand may be decorated 
as desired. The model illustrated was 
finished with a black-enameled base and 
top, and the sides were left in the nat- 
ural wood color. Narrow strips of 
light-colored wood were bradded to the 
top partitions.—-GEORGE B. HARRAN. 













The extreme simplicity of 
this design is what makes 
the stand so modern look- 
ing. There is a pie plate in 
the base to catch any water 


The stand is intended to hold four umbrel- 
las, but it may be made larger, if desired 


A Smart Softwood Coffee Table 


The top and bottom are sawed from glued- 


[Siiving most pieces of 


living-room furniture, up stock % by 24 by 24 in. This can be bought 


this smart-looking coffee 
table may be made from an 
inexpensive softwood. Suit- 
able dimensions are given in 
the drawing, but the height 
can be varied from 14 to 24 
in. as desired. 


at a mill ready glued, or the work may be 
done by the craftsman. The kind of lumber 
can be whatever clear softwood the mill hap- 
pens to have in stock. Douglas fir was used 
for the top and bottom, and redwood for the 
legs of the table photographed, which is the 
work of a college girl. The legs are made from 
what is known in California as ‘cooling-board 
stock;” this has an attractive V-beading over 
its entire surface. If such material is not ob- 
tainable, the beading may be done on a cir- 
cular saw, or plain stock may be used. The 
edges of top and bottom can be molded on a 
shaper, if desired, or neatly chamfered with a 
plane. 

The piece is assembled with 2%4-in. No. 12 
flathead screws, two at the top and two at the 
bottom of each leg. The small feet are then 
fastened on with glue and screws. The top is 
covered with a piece of pressed composition 
board, glued in place. 

Walnut oil stain makes a satisfactory finish 
on softwood, followed by a coat of wax or 
varnish.—R. H. JENKINS, 








After long exposure to dust in the shop, a motor must be 
taken apart and cleaned. Above, removing the end bells. 
Right, testing the brushes to see that they work smoothly 


EW shop owners seem to realize 

that their electric motors require 

periodic overhauling just as much 

as their automobile motor does. 
This is especially true if the electric 
motor is used on shop machinery in- 
tended for operations that give off dust 
or sawdust, such as woodworking ma- 
chinery. The dust is bound to get in the 
motors, choking their operation and 
adding friction to the bearings. This, in 
turn, causes overheating and possibly a 
burned-out motor. 

It is a good plan to make a practice 
of blowing out each motor once a month 
with compressed air or a pair of bel- 
lows. This will remove all dust and 
matter within the motor. After 
a tirae, however, an accumulation will 
form that mixes with the oil and grease 
from the bearings, and the only remedy 
is to take the motor apart and wash 
the parts with gasoline. 

There are so many different types and 
makes of motors that it is difficult to 
describe each case in detail; but the in- 
structions to follow are such as to cover 
motors of similar design as well. Our 
example is a “4-h.p., 3,450-r.p.m., single- 
phase, repulsion-induction motor that is 
used on a wood shaper, molder, and 
other high-speed machines. 

Four base bolts are loosened, and the 
motor is taken to the bench. By the re- 
moval of two long machine screws, the 
bearing housings or end bells can be 
pried off with a screw driver. 

When the motor has been opened up, 
we can see the hard-packed sawdust- 
and-grease mixture that covers the en- 
tire inside surface of the housing. There 
is also a good quantity around the ar- 
mature and field windings. The brush- 
holder plate should be lifted out and ex- 
amined. As shown in one of the photos, 
the brushes are pressed in by the thumb 
against the spring tension. They should 
work freely in their guides. Their length 
is compared with a new brush and if 
they are much shorter, it is a good plan 


loose 


By 
HAROLD 
P.. 
STRAND 


The armature is first 
brushed clean, then 
the ball bearings are 
washed in gasoline un- 
til they spin freely 


to replace them when reassembling the 
motor. The plate can be washed clean 


with gasoline after the brushes have 
been removed. 

A shallow pan half filled with gaso- 
line and a clean brush may be used for 
thoroughly washing the bearing hous- 
ings. It will be necessary to disconnect 
the rubber cord from the terminal box 
in order to get the commutator end 
housing free. If the motor does not hap- 
pen to be equipped with ball bearings, 
it will probably have either waste- 
packed bearings or an oil ring for lu- 
brication, with plain sleeve-type bronze 
bushings. In this case wash out the old 
oil and grit from the oil reservoirs and 
replace the waste with new material 
when assembling. If an oil ring is in 


use, see that it is in good shape and fits 
properly in the groove in the bushing 
where it belongs. 

The armature is next given attention. 
















Overhauling Your 





Use a stiff bristle brush to 
remove all sawdust from be- 
tween the turns. The ball 
bearings should be thorough- 
ly washed out in gasoline by 
holding the armature over 
the pan, in which some fresh gasoline 
has been poured. Old grease will be re- 
moved, and much grit. Washing should 
be continued until the bearings will spin 
freely with no evidence of friction or 
grit. 

While commercial motor repair shops 
have many different devices for test- 
ing motor windings, the home work- 
shop owner will have to be contented 
usually with making a..ground”’ test. 
A socket, three pieces of wire, and a 60- 
watt lamp are required, and the test 
is made as shown in one of the photos. 
One bared end of the wire is touched to 
the iron core, and the other is touched 
to the commutator. In this test no light 
should be obtained. If the lamp lights, 
it indicates that the winding is grounded 
or leaking to the core, and the arma- 
ture should be taken to a motor shop 
for repair. 

With the test lamp rigged up, it is 
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A test circuit with a 60-watt lamp in series 
is used as at the right to make sure the ar- 
mature winding is not grounded or leaking to 
the core, After this, the commutator must be 
smoothed with 00 sandpaper as shown below 





well also to test the field windings by touching one 
wire to a spot on the motor frame that is clean of 
paint, and by touching the other one to the bared 
ends of the two field lead wires. As in the other 
test, the lamps should not light. 

If the armature tests satisfactorily, some 00 
sandpaper is cut into strips and used to clean the 
commutator thoroughly. 

Should deep ridges or grooves be found in the 
copper surface of the commutator, no amount of 
sanding can remedy the condition. The armature 
is placed in a lathe, between centers, with a face- 
plate and lathe dog clamped to the shaft. A light 
cut is then taken across the commutator with a 
sharp turning bit. If, after examination, a groove 
still exists, a second cut may be necessary. Finish 
up with the 00 sandpaper. 

The cleaning of the stator and windings is done 
with a small round bristle brush or an old tooth- 
brush. Every crevice and visible turn of the 
windings should be carefully brushed out. Air 
pressure or the bellows can then be used to blow 
out the loosened dirt. A cloth moistened with 
gasoline will wipe the outside of the frame clean. 

Another photo shows the motor after the arma- 
ture has been replaced, and the brush holder plate 
is in position. Grease is applied to the bearings 
with a slim stick. It should be pressed well into 
the bearings. It is now a simple job to replace 
the bearing housings and clamp them together 
with the long machine screws. 

In a following article, other types of motors 
and the manner in which they are overhauled will 
be discussed. 


Bent Hinge Pin Keeps 
Door from Swinging 


MANY an otherwise acquired black 
eye or bruised nose has been accounted 
for by saying, “I walked into an open 
loor.”” However, the fact remains that 
1 partly open door is a hazard, partic- 
ularly in the dark. Doors that persist 
n swinging partly shut by themselves 
an be made to stay open or in any 
ntermediate position merely by re- 
ioving one or both hinge pins and bend- 

ig them slightly.—J. J. LUKOWITZ. 
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Shop Motors 


~~ 


Why motors need cleaning! 
Even the sheet-metal shield 
set up to deflect the dust 
coming from the shaper cut- 
ters does not help much. The 
motor is the same one shown 
in all the other illustrations 


















Left, cleaning the stator and 
windings with a small round 
bristle brush. An old tooth- 
brush serves almost as well. 
Above, pressing grease into 
the bearings with a small stick 


Special Sawhorse Built 


with V-Shaped Top 


FoR certain types of woodwork, time can 
be saved by making a sawhorse with an 
open V-shaped trough for a top instead of 
a “two by four” or a plain plank. The two 
boards forming the trough should be 
nailed together at right angles and ade- 
quately supported by the side and end rails 
of the sawhorse. For sawing, drilling, or 
marking with a square, the trough will 
hold boards up to about 6 in. wide at a con- 
venient angle without danger of shifting. 
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HEN operated on two or three 
WG ary cells, this electric motor has 
sufficient power to operate small toy 
machinery. 
Armature. Make from soft iron and 
drill a 5/32-in. hole for shaft. Insert 
shaft, center-punching heavily where 
shown to clinch it. Wind No. 22 magnet 
wire on armature, starting at center and 
allowing about 4 in. for connections. 
Wind evenly out to within '4 in. of end 
and return to center; then wind out to 
other end. Wind six layers, pyramiding 
layers at ends. Finish at center. Shellac 
winding thoroughly with at least two 
coats 


Field 


Bend band iron to U-shape. 


|. 
ihe 
a 


Toy Electric Motor 


RUNS ON DRY BATTERIES 


Drill and countersink mounting holes. 
Cover bend with a layer of paper and 
wind with same number of turns of No. 
22 wire as on armature. Pyramid end 
turns. Shellac thoroughly. 

Commutator and brushes. Cut two 
pieces of 28-gauge soft copper and form 
over wooden commutator core as shown. 
Apply shellac on undersides and tie 
securely in place with three turns of 
strong linen thread at each end. Shellac 
entire unit. Make brushes from 24-gauge 
sheet spring brass. Cut terminals from 
sheet brass and solder brass washers to 
heads of screws. 

Assembly. Make base and mounting 
blocks as indicated. Cut shaft supports 


Cells for Microscope Slides 
Formed from Celluloid 


Many experiments 
may be performed 
with this motor, 
which can. easily 
be made with or- 
dinary hand tools 








from 18-gauge sheet iron. Scrape shel- 
lac from commutator and segment lugs, 
and mount commutator on shaft. If the 
fit is not sufficiently tight, apply fresh 
shellac. Turn commutator so segment 
gaps are on a horizontal line when ar- 
mature is vertical. At this position the 
brushes should be changing segments. 
Solder one armature lead to each com- 
mutator-segment lug. Solder guide 
washers to shaft. Connect one end of 
magnet winding to one brush, and other 
brush and other end of magnet winding 
to terminals, or use the alternative 


shunt connection shown. Solder all con- 
nections. Form pulley and shellac it to 
EK. A. RERUCHA. 


‘end of shaft. 








LTHOUGH I have a homemade turntable for build- 
A ing up cell walls on microscope slides, I am able 
to obtain neater looking results much more quickly by 
using celluloid washers to form the cells. 

Old camera film is satisfactory if the gelatin and 





Hot-Air Deflector Stops 
Curtains from Blowing 













TO PREVENT short window-sash cur- 
tains trom fluttering when over a ra- 
diator or hot-air register, fit a piece of 
plate glass in the opening as shown. The 
sash stop will keep it from tipping to- 
wards the sash, and a small brass es- 
cutcheon pin driven in the edge of each 
casing will keep it from falling into 
the room.--THOMAS B. OWENS. 














coating are washed off. The dry, clear film is thumb 
tacked to a board, and the inside and outside circles of 





the washers are cut with sharp-pointed drafting di- <<4 8 SS 
viders. The inside diameter is first cut somewhat small- <=> |_| 7 — 
er than the cover glass; then the outside diameter ~~ ~\——=# 

is made the same size as the cover glass. sre = 


Balsam is applied with a toothpick to the cell wall 


while it still is lying flat on the table. The slide is then 
gently lowered onto the cell, after which it is turned 
over and set aside to dry. Various thicknesses of cel- 
luloid or several thicknesses, one on top of the other, 


The washers are cut from 
transparent sheet celluloid 
with small and very sharply 
pointed drafting dividers 


may be used to obtain a cell of any desired depth for 


any specimen.—-WILLIAM NUSHAWG. 









POPULAR SCIENCE MONTHLY 













THESE ARE THE HIGHEST 
HONORS A CLUB CAN WIN 


An award for outstanding 
service in the community 


For the most informative eRe 


awaroes Te - 
LEAD ING 


and original club programs 
; ' Hemeworkshop Club 


For the finest example of 


individual craftwork made crafiwork 


by any member of the club 


nnouncing... 







A New National Contest 


FOR GUILD CLUBS 


O SET up a goal of achievement 
for home workshop clubs similar 
to the academy awards made in 
other fields, POPULAR SCIENCE 


one, two, or all three divisions, but can 


1 ; ; ; 

t MONTHLY is sponsoring a competition receive an award only in one. In case 
i for all the clubs affiliated with the Na- of ties, each tying contestant will be 
. tional Homeworkshop Guild. or awarded a prize equal to that tied for. 
| Awards will be made in three divi- Detailed rules and regulations are 
, sions, corresponding to the three most contained in the monthly Guild bulletin 
J important activities of a home work ee ee being sent to club secretaries. All en 
" mporté activ § é > WwW a ; se ; secretaries. - 
' shop club. The prizes will be three I | \ N h | {} N tries must be received at headquarters 
. large, beautiful silver plaques mounted H : ‘k J C1 of the National Homeworkshop Guild, 
: on polished hardwood. While the OE WORKSHOP CLUD 347 Fourth Avenue, New York, on or 
: plaques themselves will be of the finest ; Pag before May 1, 1938. 








quality, made by one of New York’s lead- 
ing jewelers and engraved with the 
name of the club to which each award 
is made, there is far more involved than 
the mere value of the prizes. Each will 
represent the greatest national distinc- 
tion that can be attained by a club. 

One of the awards will be made to 
the club that accomplishes the most in 
the way of civic activities and com- 
munity enterprises during the coming 
active season—-that is, the six-months 
period between October 1, 1937, and 
April 1, 1938. 

In the second division of the compe- 
tition, an award will be made to the 
club that consistently presents the best 
home workshop programs at its regular 
meetings during the same period. 

The third award will go to the club 
offering the most notable piece of craft- 
work made by one of its members and 
started on or after October 1, 1937. In 
this case a special sterling silver craft- 
work medal will be awarded to the out- 
standing craftsman, while the plaqué 


will become the permanent property .of * 


the club itself. 
In each classification the conditions 
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Design for the plaques. A fictitious name 
has been inserted to show clearly how 
each plaque will look when it has been en- 
graved with the name of the winning club 


are comparatively simple and will 
throw no extra burden on the clubs. All 
that each will have to do is to-submit a 
complete statement of what it has done 
of service to its community, or of what 
its programs have consisted; or, in the 
case of craftwork, to present photo- 
graphs and a brief description of the 
project the members believe to have 
been the best made during the specified 
six-months period. A club may enter 





RECENT ACTIVITIES OF HOME WORKSHOP CLUBS ARE REPORTED ON PAGE 120. 


By conducting this contest, issuing 
bulletins, job sheets, and program sug- 
gestions, and in many other ways, the 
Guild is actively promoting the interests 
of the affiliated clubs. In time, so popu- 
lar has the home workshop club move- 
ment become, there will be a club in 
almost every community. If there is 
none located near you, why not start 
one so that you can receive the benefits 
of these various services (see P.S.M., 
Oct. ’37, p. 101)? There is no expense 
involved in joining the Guild. 


National Homeworkshop Guild 
347 Fourth Avenue, New York 


I don’t want to miss any of the free serv- 
ices, contests, and other opportunities avail- 
able to members of the Guild. Please send me 
immediately, without cost or obligation, in- 
structions on how to organize a home work- 
shop club in my neighborhood, and include 
an application blank for a free charter in 
the National Homeworkshop Guild. I am 
inclosing a large (legal sion} envelope, self- 
addressed and bearing a three-cent stamp, 
for your use in sending this material. 


(Please print very clearly) 









STEPS IN MAKING Oferling 


Edward Bush, o |7- 
pupil of Mr. Baxt 
onstrates the use 
blowpipe in hard 







Work begins with a paper pattern—in this case, 
for a ring to be made by the method shown below. 
Trim the ends until the pattern fits the finger 

























































ANY beautiful rings and other pieces of jewelry may be 
made at home by the methods illustrated. Few tools are 
required, and the sterling silver and other materials are 
not expensive in comparison to the value of the finished 
articles, judging by the prices asked for handmade jewelry. 

A good assortment of tools, in the order shown below, consists 
of a small ball-peen hammer, jeweler’s saw, hand grinding and 
buffing tool, blowpipe, tweezers, half-round file, pointed pliers, 
burnisher, flat file, plate shears, and ring mandrel. 

Prepare the pieces necessary for the type of ring you wish to 
make, as suggested in the sketches, and silver solder them to- 
gether. Do the soldering on a, charcoal block or a piece of as- 
bestos. For heat, use an alcohol torch or a gas blowpipe. The 
blowpipe shown in use above merely requires to be attached with 
rubber tubing to a gas outlet at the kitchen stove or wherever 
such a connection is available. Turn on the gas, light it at the end 
of the blowpipe, and blow through the pipe. 

In silver soldering, use small pieces of 
solder and a paste of borax and water 
for the flux. Apply heat gently until the 
water has evaporated. The solder will 
melt and flow when the silver reaches 
the red-hot stage. 

; After soldering, clean off the borax 
The paper pattern is pasted on |8- as and oxide by dropping the article, while 


or 20-gauge sterling silver, and the hot, into a weak pickling solution of 
blank is cut out with a jewelers This is the type of gas blowpipe used. It sulphuric acid and water. Keep iron 
saw over a V-notch in a bench block gives an easily controlled, very hot flame wire and tweezers out of the solution, 






Tools tor iewelry 
work and, right, one 
way to make a ring 
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Silver Je 


IT'S MUCH EASIER THAN 
YOU THINK TO FASHION 
BEAUTIFUL GIFT PIECES 


By W. T. BAXTER 


Art Metal and Jewelry Instructor, 
Woodrow Wilson High School, Washington, D. C. 









Jewelry making is a good 
hobby for those who have no 
room for a regular home work- 
shop and cannot build furni- 
ture or other large projects. 
It encourages originality, for 
no two designs need be alike 



















Design for bracelet with a twisted wire around the 
bezel and etched ornamentation over the surface 


































as iron will cause silver to turn black. 


, Polish the completed piece by using 

; jeweler’s rouge on a felt or muslin buff. For buffing rings and other small 

; In etching designs, such as the one pieces, a high-speed hand grinder 
on the bracelet, clean the silver by pick- like that shown below is very useful 


ling, cover the back and edges with a 
coat of thin asphaltum varnish, and use 
a small artist’s brush to paint in the 
, : border and design on the front. When 
dry, place the piece in a glass or porce- 
lain vessel and cover with the etching 
solution, which is dilute nitric acid. If 
too weak, add more acid, and if the so- 
lution works too fast, add more water. 
When the design has been etched deep 
enough, remove the article, wash it, and 
remove the asphaltum by rubbing with 
a cloth moistened with turpentine. 

The bracelet may now be bent to 
shape, the bezel soldered in place, and 
the stone set by gently turning in the 
top of the bezel against the stone with 
a burnisher or a nail set, the end of 

which has been rounded and polished. 


For additional information on jewelry 
making, see P.S.M., Oct. ’36, p. 76; and 
for methods of cutting and polishing 
gems, refer to P.S.M., Dec. ’36, p. 63. 













Left, the second method. 
r hae a Above, enlarged cross sec- 
Second . i i hee, tion of a bezel. Right, 
MNethod a bezel filled with yellow 
ocher to protect it while 
soldering on an ornament 











NOVEMBER, 1937 





By LAWRENCE KRANIS 


WASHBUCKLING cavaliers, in the 
days when the Three Musketeers 
matched their blades against their 
many enemies, learned swords- 

manship by persistent practice in a 
hard school. We can brush up on our 
fencing skill a lot more easily by the 
simple expedient of using a mechanical 
instructor like that illustrated. 

“Joe,” as we call our tireless fencing 
master, has many tricks up his sleeve, 
and when he gets warmed up, he’s a 
pretty tricky opponent. One has to step 
lively to match him. Fencing with the 
dummy brings a large number of mus- 
cles into play and calls for a variety of 
movements, thus making it a quick, re- 
sponsive exercise, calling for a steady 
eye and alert action. 

To build the instructor, first cut the 
figure from ',-in. plywood after mak- 
ing a full-size pattern on heavy paper. 
The rounded parts are cut with a scroll 
saw, and the long straight parts with a 
regular handsaw. 

Next cut a piece of %-in. wood the 
shape of the shoulders and 8 in. wide. 
Screw this piece to the figure as shown. 
The side of the figure this is on is to be 
the back. Cut another %-in. board 8 
by 111% in., and screw across the back 
at the bottom. Measure 28 in. down 
from the top, and in the center of the 
back screw a %-in. thick piece, 3 in. 
square. 

Hinge the figure to a baseboard %4 by 
12 by 33 in., and arrange the three strap 
hinges so the bottom edge of the figure 
is held % in. above the base in the man- 
ner illustrated. Fasten four ball-bear- 
ing caster wheels under the base. 

The two feet for the figure are cut 
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from %-in. stock. 
On each of the four 
lower corners of each 
foot, screw a small 
chair-leg rubber. In 
the center of each 
foot cut an opening 
1 in. square. Notch the lower corners 
of the figure to form a half-lap joint 
with the feet. Then fit the feet on the 
figure, one foot on each side, in such 
a way as to allow the dummy to rock 
back and forth easily and provide a 
springy action. Screw the feet in place 
and for additional bracing, use a small 
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Dummy 





The robot fencing master's foil 
is set in a coil spring and sup- 
ported by rubber exerciser cables 







/ Swordsman 


PROVIDES FAST 
FENCING PRACTICE 


angle iron on each foot 
at the back, as indicated. 

To provide just enough 
resistance to the rock- 
ing action, fasten a 
screw eye to the front 
of the figure, 6 in. from 
the bottom. Into this is 
snapped a rubber cable 
from a home exerciser. 
The other end of the 
cable is attached to a 
screw eye in the front 
end of the base. Ad- 
just the length of the 
cable to get a good 
back-and-forth move- 
ment of the figure so it 
can lunge with enough 
zip to make the fencing 
exciting. 

For the main support 
of the movable foil, use 
a 12-in. spring. I found 
a spring from an old 
rowing machine, but if 
you haven’t a similar 
type of spring lying 
around, one can _ be 
bought very cheaply. In one end of the 
spring insert a 2-in. long bolt. This can 
be done by bending the spring and open- 
ing it sufficiently to allow the insertion 
of the bolt. The bolt passes through a 
hole drilled through the figure in the 
center of the 3-in. square block. Lock 
it with a nut and lock washer. 

Five inches from 
the free end of the 
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| | screw EXERCISER i spring, solder a small 
| — EYES CABLE washer. Sixteen 
(Doubled) inches down from 
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| f dated CABLE 
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Back and side views of the figure, the way it is mounted on the base, and one of the feet 
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. Fast Scout Observation 
Plane Used by the U.S. Navy 





By DONALD W. CLARK 


WO fast and famous Navy planes 

that serve as the “eyes of the fleet” 

; are the Curtiss Seagull SOC-1 and 
SOC-2. They are scout observation 
biplanes, identical except that one type 
has regular landing gear and the other se ‘ nanan 


~~ 














































t is a seaplane. 
, The scale is our usual one of % in. to 
L the foot. When making the lower wing 
3 roots, leave the inner sides until the last, then slip them ee 
} on the wing pins and carve away the wood until they 
. 3 fit snugly against the fuselage. Work from the bottom é |= 
, up in assembling the wings. Attach the lower wings, by Saal 
L then the N-struts. Fasten the upper wings to the center SS ~— wer POCKETS FOR STRUTS 
; section, and glue this unit to the top of the N-struts. SET IN GLUE 
> Next put in the rear center struts, the front ones, and the Ss . a 
diagonal struts last. Cut pockets for the ends of the struts. ; — 
Paint the entire plane light (Navy) gray and yellow ae a aan went = hott. 
on the top surface of the upper wing. The tires, windows, —— B PONTOON STRUTS 
: and other details are black. The usual red, white, and he 
blue wing insignia should be placed on top of the upper A—| \.-8 peaches 
: wing as shown and on the underside of the lower wings ahaa —. REAR (2) 
it the same distance from the ends as on the upper wing. — 8B cm 
U. S. NAVY should be lettered in black on both sides of c (LEFT) m¢é Da 
' the fuselage near the tail. Three stripes, blue, white, and WING FLOAT STRUTS a £ ins 
| red, with the blue nearest the hinge, may be painted on (ONE SET) ~— ee 6-6 
| the tail, or a single color may be used. Many Navy * 
planes have the entire tail painted a particular squadron 
color, as a solidly colored tail is easier to recognize. The seaplane model (SOC-I) is made by adding a pontoon and wing floats 
: PLANE OFF A 8 
| EX Ter a | 
S “a! 
ORILL ~— B 1 : | ‘ 3 rs 
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Assembly drawings and 


details of the parts C— 
needed for the SOC-2, 
with an inch scale to 
help in finding any 
required dimensions 
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Red and gray rubber from 
old inner tubes form the 
body of this sport belt. 
The pieces are cut out and 
assembled as at the right 
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OOD-LOOKING sport belts 
for boys or girls are easily 
made from old rubber tubes or 
discarded felt hats. All you need 
to make a rubber one are a red 
| and a gray inner tube, a small 
| belt buckle of the type with a 
tongue, and two so-called ‘‘bache- 
| lor’s buttons,” which are made 
like cuff links and can be snapped 
on without sewing. Four ordinary 
buttons sewed together like cuff 
| links could be used instead, but 
| the others are better. 
With a pair of sharp scissors, 
cut seven pieces exactly like pat- 
tern A from the red tube, and 
seven more from the gray one. 
The first gray piece should have 





A Snapless Leather Key Holder 


BY A SIMPLE method of 
molding leather to the de- 
sired shape, a pocket key 
container may be made 
without the use of a snap 
or other fastening to keep 
it closed. This simplifies 
the construction and adds 
to the durability, since it 
is usually the fastener 
that wears out first. 

A piece of tooling steer 
(or two pieces of tooling 
calf, fastened together 
with waterproof glue or 
cement) is cut and punched 
approximately as in the 
diagram at the extreme 
right. The leather must 
now be tempered by soak- 
ing it for half an hour, 
draining, rolling in oiled 
paper, and mellowing from 
twelve to twenty-four 
hours. It is then folded, 
the keys and the screw 
post (purchased from a 
dealer in leather craft sup 
plies) are inserted, and 
the whole is placed in a 
fold of clean blotting 
paper and pressed _be- 
tween folded cloths in a 
vise or press for an hour. 

The piece is _ finally 
trimmed and tooled. Stain 
the edges to suit, place 
the holder in a 
shaded spot until dry, and 
complete by waxing. 


cool, 
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After the leather has 
been molded in the 
vise, it may be tooled 
in any desired design 


Wave-Crest Mount for a 


ANY flying-boat model can be displayed 
to better advantage by setting it on a wave- 
crest mount of the type illustrated. The 
base is % in. thick and 5 in. in diameter. 
The ‘‘wave’”’ is cut from a piece of 5g-or %- 
in. wood, 2 by 5 in. A 1-in. length of wire 
about 1/16 in. in diameter is set into the top 
to hold the model in position. Paint all blue 
except the bottom edge.—D. W. C. 


SMALL, EASILY MADE 


Novelties 


IN. WOOD, METAL, GLASS, 
LEATHER, AND RUBBER 


Model 





Sport Belt from Inner Tube 


a small hole cut in the 
middle for the tongue of the 
buckle. In the seventh one, 
instead of the long slits in 
the ends, there are four 
holes for the buttons as at 
B. Now cut a straight piece 
C from the gray tube, 1% 
by 5 in., and make the holes 
as indicated. 

Take the first gray piece 
with the center hole and 
double it back on itself, 
wrong side out. Slip the 
hole over the tongue of the 
buckle as at D. Now slip a 
red piece through the two 
slits of the gray one. Double 
it back on itself as at H, 
and continue, alternating 
the colors. Always turn the 
wrong side of the rubber 
out. Place the square end 
of C between the ends of 
the last red piece and snap 
the ‘bachelor’s buttons” 
through the two sets of 
holes as at F. 

To shorten or lengthen 
the belt, use fewer or more 
pieces.— MARIAN M. BLISS. 


Pattern for cutting the leather 


Flying Boat 
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Conical Book Stop 
: Turned from 


: a Block of Wood 


) F STRIKING modern design, this 
O easily made book stop is nothing 
more than a turned wooden cone with 
the base cut at an angle. It is made 
from a 514 by 51% by 9 in. block, which 
is screwed to a faceplate. The other 
end is supported with the dead center 
only during the roughing-out process. 
When the cone has been turned, 
sanded, and finished by “burning in” 


Hammered Copper 
Letter Holders 


STATIONERY holders are easily made as 
shown from 18-gauge soft sheet copper. 
























For the modernistic design, cut the 
j metal as indicated in the drawing. Ham- 
mer the _ front 
surface as far as | 
the dotted line, CUT LINES WITH 
then turn the BLUNT COLD CHISEL 
piece over and —— 
MMER DOW? 
hammer the re- ‘Z TO oe 
Ht 


mainder from the 
reverse side. The 
lines are cut with 


BEND BACK? T 
| }4 
} HAMMER REVERSE 7 
} SIDE BELOW LINE _ 





a small, blunt fT 7_7— a 
cold chisel. Bend = hi BEND* 
to shape in the ath fo 

vise so that the im SOU = A 

lines on the up- i i \ 

’ secti 7 t— CUT LINES ON — 
per section will REVERSE SIDE 
come on (Contin- ao Tee: 
ued on page 129) 
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shellac, it is removed from the lathe, 
and the base is cut as shown in the 
diagram. A 1-in. hole is then bored 11% 
in. deep into the base and centered 1% 
in. back from the 90-deg. angle. This 
hole is filled with lead or solder to add 
weight. The piece is completed by glu- 
ing felt, sheet rubber, or cork gasket 
material to the base and trimming it 
carefully around the edges.—J. W. 


Silver is scraped 
from the center of 
the mirror so the 
clock face is seen 





Jig-Sawed 






































SOLDER 
TO STAPLE 


Scotties 











for Dress Ornaments 


HAVE found a ready sale for Scottie 
| pins. They are jig-sawed from wal- 
nut or maple, and the design is burned 
in with an electric pen. The collar and 
nose tip are painted red, and the whole 
given three coats of shellac, with a 
light sanding between coats. The clasp 
is made by driving a bent pin into the 
wood and then soldering a small safety 
pin to it, although commercial fittings 
are preferable. The same design, en- 


larged or reduced, will serve for making 
buttons and buckles.—JOHN W. CARSON. 












Mirror Modernizes an Old Alarm Clock 


EGARDLESS of its age or the 
number of dents in its case, an 
alarm clock can be given the ap- 
pearance of expensive ultramodern- 
ism with the aid of nothing more 
than a ten-cent mirror or a piece 
cut from a broken mirror of bet- 
ter quality. 
Remove the mirror from its 
frame and with a razor blade 
scrape away enough silver to form 


a window for the face of the old clock. 
Next cement a piece of cut-out plywood 
or pressed composition wood to the 
back so that the clock can be attached 
securely. 

The final touch consists in flowing 
the face of the mirror with thin. trans- 
parent lacquer that has been colored a 
light shade of either blue or green. The 
edges of the glass may be trimmed with 
black enamel.—E. A. BOWER. 
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Cellar recreation room 
and, at right, plans for 
a similar alteration 





N INEXPENSIVE way of partition- 
A ing off a recreation room in an 
ordinary cellar is suggested in the ac- 
companying illustrations. 

The coal bin in this case was covered 
on the outside with very heavy building 
paper (40 lb. to a roll) and trimmed 
with %%4-in. half-round molding strips. 


Welding Reduces 
Cost of Large 


and Unusual Tools 


HEN a_= special 
WG too is needed for 
a repair job in the ma- 
chine shop or garage, 
it is sometimes possible to save expense 
by welding a coat of high-carbon steel 
on the outside or working parts of a 
machine-steel body. 

For example, in the auto mechanics 
department of the Elkhart, Ind., High 
School, we required a special tap for 
use in repairing a motorcycle. A piece 
of machine steel was turned to the gen- 
eral form of a tap; then I welded on a 
coating of high-carbon steel (drill rod), 
annealed it, replaced it in the lathe, cut 
the proper number of threads, and 
hardened and tempered it. It would 
have cost much more to have had a tap 
made in a tool room.-—JAMES A. FOSTER. 


Making Stepladders Safer 


PIECES of slate-surfaced roofing, if 
tacked on the steps of a stepladder, will 
make it safer, especially in rainy or 
snowy weather. When a ladder is to be 
used for puttying, painting, or washing 
windows, a board about % by 3 in. by 4 
ft. long may be bolted across the top 
so that it spans or bridges the windows. 
It is then unnecessary to lean over to 
do the work.—ARTHUR L. KASER. 
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Wall board could, of course, be used to 
advantage in place of the paper. A var- 
nish primer was applied, andthe binthen 
painted. The open space above was cov- 
ered with insect screening to allow free 
circulation of air. These screens were 
hinged at the top to give easy access to 
slanting wooden shelves on the inside of 


Magnifier Fastened to Globe 
with Rubber Suction Cup 


TO AVOID the difficulty many children ex- 
perienced in locating small names printed 
on a terrestrial globe, one school teacher ob- 
tained a rubber vacuum cup, a length of 
wire, and several rubber bands and assem- 
bled them to suspend a small magnifying 
glass as shown. The wire arm is fastened 
swing 


between washers so that it 


around.—G.E.H. 
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WITH 40-LB. BUILDING 
i 4 PAPER OR WALL BOARD 


Section 8-8 
the bin near the top, which were pro- 
vided for the storage of kindling wood. 

The open space between the cellar 
wall and the coal bin, where the furnace 
is located, is shut off with a light fold- 
ing screen, although it could almost as 
easily have been partitioned with wall 
board.—LAWRENCE N. OLSEN. 
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The glass is always handy for reading 
the small names printed on the globe 


Pulling Tool Has Self-Contained Hammer 








POUND AGAINST % 
WASHER WITH 
PIPE CAP //// 
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‘ S WASHER’ 





RIGINALLY designed to pull off 
* timing gears, this homemade tool 
worked so well that it has a permanent 
place among my hand tools. It can be 
used for removing gears, axles, sticking 
valves, bearing caps, cylinder heads, 


grease retainers, and other parts, es- 
pecially the pitman arms on steering 
assemblies. 

The tool consists of a 10-in. carriage 
bolt, nut, and washer, a 2-in. pipe cap 
filled with lead and drilled through the 
center, and a jaw. The latter can be of 
strap iron, but is best made from an old 
auto spring by utilizing the center hole 
already in the spring. 

The jaw should be shaped while a 
salmon red. The “bite” is formed by 
upsetting the edge with a heavy ham- 
mer, and it is then filed sharp while the 
metal is still red-hot. The entire piece is 
brought to a uniform cherry red and 
quenched, when purple, in cold water 
until black. It is allowed to finish cool- 
ing slowly, thus slightly annealing it. 

In use, the jaw is hooked over the part 
to be removed, and sharp blows are 
struck with the weight until it becomes 
loose.—T. W. Boyp. 
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GOOD workbench! That’s the 
very foundation of a home 
workshop—the first necessity 
of all amateur craftsmen. 

The bench illustrated is, I believe, 
just the type that home woodworkers 
need. It is the last word in economy, 
yet as satisfactory as any bench made, 
regardless of price. Special attention 
is given to the top and the two vises, 
for these are the vital parts 
of any workbench. There 
are, however, many other 
features. For example, the 
underbracing is so placed 
that the floor beneath the 
bench may easily be cleaned. 

The dimensions are: 
height, 32 in.; width, 22 in.; 
length, 48 in. The length 
may, of course, be changed, 
but the height and width 
are more or less standard. 
The bench can be made 
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Home 


~ Workbench @ 


HAS EVERYTHING 
YOU NEED 


APRON ~ 
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By 


J. 1. SOWERS 


Aneconomical design 
for a woodworking 
bench. Mr. Sowers, 
who developed the 
plans, is supervisor 
of industrial educa- 
tion in Miami, Fla. 
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higher if the worker is tall or if only 
light, delicate work is to be done. 

Yellow pine may be used throughout, 
except for the jaws and faceplates of 
the vises, which should be oak or maple. 
The list of materials is more or less 
tentative, since most of the sizes may 
be modified to suit available materials 
or variations in construction. 


Mortise- (Continued on page 182) 


BUILT-UP 


SPREADER 


General view of frame 
before top is on and, 
left, a cutaway drawing 
of the vise installation 
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‘a fissembled View 
| with Top Kemoved 
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The top is prefera- 
bly made of a number 
of strips bolted to- 
gether as shown 
above, One of the 
simplest ways of fas- 
tening it on is by 
means of two cleats 





UILDERS have a habit of slight- 
ing clothes closets, yet they 
should be planned as carefully as 
a kitchen or a bathroom. One 

way of improving closets is, of course, 
to install any of the various closet-door 
racks, shoe racks, hanger arms, and 
other commercial fixtures. 

If room is available, however, a still 
better method is to construct built-in 
cabinets. They can often be placed in 
closets without greatly reducing the 
hanging room on the walls, and they 
add much drawer and cupboard stor- 
age room, 

A typical small cabinet, which can be 
changed in width and depth to fit nar- 
row or wide closets, is illustrated on 
the facing page. It is designed so 
the front and back can be assem- 
bled outside the closet. If the 
closet door is at the side rather 


may be built and finished outside, 
then slid into position. 
Order the lumber 


sized four 








SLIDING 
DOOR 
TRACKS 


In some cases a 
cabinet can be 
; assembled out- 
than the end, the entire cabinet side 
and then shoved 
into 
illustrated below 


Built-in Fittings for 


sides (S4S) and sanded. The drawer 
sides are of proper width to fit corres- 
ponding front material, and the bottoms 
are cut from three-ply wall board, 
which is also used for the top, back, 
and various other parts. 

Lay out a front corner stile or up- 
right member, beginning at the top, 
and set out the widths of the rails as 
they come, allowing drawer openings 
equal to the width of the drawer sides 
plus \%-in. clearance. The feet should 
be long enough to take a 1 by 4-in. 
baseboard with the bottom drawer rail 
projecting %4 in. above. Use this first 
stile as a pattern for the others. 

Glue and nail short blocks to the 
insides of the stiles to 


support the 









drawer rails and slides. Notch the rail 
ends to lap 1 in. behind the stiles. In 
figuring the width of the cabinet, allow 
at least % in. for clearance—more if 
the closet walls are irregular or out of 
plumb. The partition post (muntin) 
laps behind the upper rail and butts 
against the second from the bottom, 
while the short drawer rails lap on the 
stiles and butt against the muntin. 
After gluing and nailing the front 
and rear frames together, square them, 
and tack a strip of wood diagonally 
across each to keep it from shifting. 
Also assemble the slide-guide parts. 
Lip drawers are used for this cabi- 
net, as they eliminate the difficulty of 
making flush fronts fit neatly. Make 
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The sectional view at 
the right shows the 




















construction at bot- 
tom of the wardrobe 
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A large closet improved by building a wardrobe and dressing table 
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the door frame with lapped corners 
and sheath it with plywood, fitting the 
frame and cutting the three-ply to 
show a lip on sides and top. Hang with 
offset surface hinges. 

After assembling the cabinet in the 
closet, install it by wedging it between 
the walls with blocks. Toenail through 
them and into the floor after leveling 
and plumbing. Nail the top in place 
and fit a small quarter-round or other 
narrow strip around the cabinet against 
the wall, closing the joint. 

Nail a hook strip around the closet 
514 ft. above the floor. Hanging capac- 
ity is greatly increased by the use of 
folding notched hooks, capable of hold- 
ing up to six hangers, rather than the 
common single hooks. 

Of course, shelves should be put at 
both ends of the closet. End cleats 
leveled and nailed to the walls are suf- 
ficient if the shelf is of 1-in. stock. The 
boards should be kept away from the 
back wall about 4 in. to facilitate 
cleaning. 

Instead of racking shoes on top of 
the chest, metal cabinets for shoe stor- 
age can be purchased, or suitable ones 
built from wood. 

If the closet happens to have a win- 
dow and is about 4 ft. wide and 5 ft. 
long, an excellent arrangement is to 
build a wardrobe along one side with 
a dressing table under the window. The 
floor of the wardrobe is made 16 in. 
above the closet floor, and the back 
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board is inclined upward at the bottom 
to make cleaning easier. 
built underneath. Shelves above, closed 
by doors, make good 
cupboards for bedding. 
sliding doors are 
used for the ward- 


If 


robe, 


the opposite page, in- 
stall the outer door 


to clea 


by approximately 1/16 


in. 
The 


need be nothing more 
than a shelf carried 


on wa 


an ornamental apron 
in front. 
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Shoe Cabinet 
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3 How the cabinet framework is built. 
drawer construction. Right, the installation 


Drawers are 
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Left, 











The finished cabinet. The wood was given one 
coat of thin flat white paint. This was lightly 
sandpapered and glazed with brown, which was 
wiped off while wet to give an antique effect. 
After this had dried, flat varnish was applied 





Left, a shoe cabinet that fits into 
a hole cut in the wall between studs. 
To gain depth, it may be necessary to 
knock the plaster keys off the lath 
























O YOU feel that your 
club’s amateur dramat- 


ic productions are los- 

ing some of their ap- 
peal because you haven't been 
able to obtain the proper light- 
ing equipment? 

Yes, you may answer, but 
we haven’t the money to buy 
expensive equipment, so what 
can we do about it? 

Here’s what you can do, you 
amateur electricians: construct 
your own switchboard and 
stage-lighting set. The board 
proper shouldn’t cost more 
than ten dollars. 

The first thing to do is to 
get enough galvanized iron to 
make a box and panel, or if 
you prefer to have the outfit 
portable, it may be placed in a 
small suitcase 21 by 12 by 514 
in. If you use the suitcase, 
reénforce it with a strap-iron 
frame that will slip inside. A 
metal box has the advantage 
over the suitcase that it makes 
the set fireproof and shock- 
proof when provided with a 
proper ground wire. 

Ail the equipment, with the ex- 
ception of the board light, will be 
bolted directly to a panel cut from 
five-ply wood. Fasten this light to 
the back of the case so that only 
the top portion of the bulb extends 
through the hole in the panel. The 
wiring is all on the underside of 
the panel, so if repairs are neces- 
sary at any time, the panel with 
the frame can be pulled out of the 
case. Get some sheet asbestos and 
put it on the bottom of the panel 
as well as inside the case between 
the frame and the wiring, where 
its use is most important. 

There will be three main control 
sections on the switchboard.’ The 
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IT DOESN‘T COST MUCH 


q Stage 


Back of panel and, fastened 
at one end of suitcase, a 
bell, buzzer, and transformer 





Wiring diagram, panel layout, and 






sinensis eatin 





first is the footlight section. This 
should consist of four individual 
units, all having the same com- 
mon return wire. Each unit may 
be either dimmed or cut com- 
pletely, or the whole section may 
be dimmed and cut by one switch 
and dimmer. 

The second section is for special 
lights such as spots, floods, and 
overheads. The flexibility of this 
unit is the same as that of the 
footlights. 

The third section is for the pur- 
pose of producing effects such as 
lightning, bells, telephones, and 
horns. A push-button switch in 
the 110-volt circuit provides for 
the lightning, while a 6-volt trans- 
former with adequate push-but- 
ton switching affords proper volt- 
age for bells. 

The capacity of the board, while 
not over 25 amperes, is adequate 
for general use. A No. 10 wire is 
suggested, but the capacity can 
be made larger by using a larger 
wire. 

The footlight cable, which must 
be designed especially for use 
with the board, is made of five 
individual wires twisted together, 
one being the common return. 
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TO MAKE YOUR OWN 


Lighting Equipment 





short leads to the 
sockets should be tapped on to each of 


At 20-in. intervals, 


the four circuits in rotation. Make 
them any length you wish. 

Plugs in this footlight cable are ordi- 
nary two-prong male plugs with both 
prongs—and this is important—fastened 
to the one wire to which the plug is 
attached. It is a good idea to paint the 
plugs different colors so as to differen- 
tiate the several circuits from the 
common return. 

The special-light 
leads consist of com- 


successfully by 


“8 


The frame is made 
so the panel rests 
I\',y in. below 
edge of suitcase 


where the current is not too great; 
where the power handled is higher, 
a variable impedance coil can be 
used with less heat dissipation. 
This can be made by winding a 
helix of No. 12 magnet wire, and 
binding (Continued on page 135) 











mon lamp cord of suf- 
ficient capacity. 


For dimmers, one 
small, comparatively 
high-resistance wire 
dimmer may be used 

zee pte 
pee: oe » ie SE 
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) as footlight cable 


{| 














Dimmer, baby spot, 
and, at left, the 


4 fu 
STRAP-|IRON 





Ease of construction, flexibility, ruggedness, 
portability, low cost, and safety are among 
the features of the amateur stage lighting 
equipment illustrated in the accompanying 
article. The switchboard has been used very 


Wesley Players, an amateur 


dramatics society conducted by students at 
the universities of Wisconsin and Purdue 


By M. M. WOODSON 









x 3," 






FRAME 














Sy 


Pottable Footlights 


Method of making movable footlights 
and, above, the panel plan to follow 
if a galvanized-iron box is used in- 
stead of a suitcase and iron frame 
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Auto Ideas. 


A PAGE OF HANDY KINKS FROM 3 
CAR OWNERS THAT WILL SAVE . we 3 
YOU BOTH TIME AND MONEY 


Light Switch ls Mounted on Garage Door 


GROPING in the dark for the light 
switch in a dusty garage is a sure way 
to ruin a good suit of clothes. To put the 
switch where it could always be found, 
even on pitch-black nights, I mounted 
it on the garage door at about shoulder 
height. The switch is connected to the 
lighting circuit with flexible armored 


cable; a good-sized loop of the cable be- 
tween the door and wall being provided 





Handle Aids Changing Tires 


A SIMPLE handle like the one being used in the 
picture above will make it easier to lift a modern 
pressed-steel wheel into place when changing a 
It is assembled from a long bolt, two sheet- 
E. &. 


tire. 


metal hooks, and a wooden handle.—F. ’ 


Hook Holds Up Front Seat of Coach 


REAR-SEAT 
can get in and out through 
the left-hand door of a 
two-door sedan more con- 
veniently if some means 
is provided to hold the 
driver's seat away from 
the entrance. For this 
purpose, I use a fabric 
strap fastened to the back 
of the front seat. The op- 
posite end is equipped 
with a heavy wire 
that fits over the steer- 
ing-wheel rim. To keep 
it from slipping and mar- 
ring the surface of the 
wheel, the hook is cov- 
ered with rubber tubing. 
The hook will be found 


passengers 


hook 
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to eliminate any possible 
strain on the wire when 
the door opens and closes. 
The cable should be of the 
weatherproof type to avoid 
possible short circuits in 
rainy weather. The de- 
vice also simplifies leav- 
ing the garage after the 
car is put away.—E. H. 





Papers Check Front-Wheel Alignment 


INCORRECT front-wheel I iz 
alignment, which causes 
rapid tire wear and shimmy, 
can be checked by applying 
the principle of elaborate 
service-station machines to 
a pair of newspapers. Place 
them on a clean, smooth 
surface, as shown in the il- 
lustration at the right, then 
make chalk marks on the 
papers and the pavement to 
indicate their exact posi- 
tions. Drive the car’s front 
wheels over the sheets, and 
note if they have moved. If 
so, it indicates that the toe- 
in is not correct and the tie 
rod should be adjusted. Re- 
peated experiment should 
bring the wheels into align- 
ment.—F. O. 





PAPERS SHIFT 
IF WHEELS ARE 
OUT OF LINE 














NEWSPAPERS 
“—~ LAID ON SMOOTH 
SURFACE 


The papers at top moved when car drove over 
them, showing that the wheels are out of line 


Dirt and cor- 
rosion are re- 
moved from 
studs holes of 
an engine by 
the use of this 
homemade 
device. !t con- 
sists of a cap 
screw filed to 
a long point 


GRIND TO 


THIS SHAPE 





Pointed Bolt Cleans Out Threads 


3REAKAGE of cylinder-head studs when they are be- 
ing replaced after an overhaul job can be eliminated 
by cleaning out the threaded holes in the cylinder 
block. Take a bolt or cap screw of the same thread 
size as the studs, and file or grind it to a long bevel 





particularly useful by 
shoppers.—-L. V. H 
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The driver's seat will remain in a raised 
position if fitted with a hook and strap 


point. When turned into the hole, this reams out all 
dirt and corrosion that would cause the regular studs 
to stick and break._—_A. H. W. 
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WE FINISH E 


Whaleboat Model, 


QUIPPING OUR 


By Capt. E. ARMITAGE McCANN 


OW that your whaleboat model 

is nearing completion, you 

must appreciate better why I 

said in the first article of this 
series (P.S.M., Sept. ’37, p. 104) that 
the New Bedford whaleboat was the 
best designed for hair-raising adventure 
of any small craft in the world. Per- 
haps you have already looked into some 
of the many exciting books available 
about the whaling industry. At any 
rate, this is the time you should read, 
or reread, “Moby Dick.” That stirring 
story will lend new enchantment to your 
little model. 

Two knives were standard equipment 
on every whaleboat. They can be made 
from slips of tin with handles built up 
from solder and painted black. They lie 
in leather pockets, one on the cuddy 
board, the other on the bulkhead of the 
bow box. The ax is a piece of tin bent 
over the handle, soldered and sharpened; 
it rests behind the thwart clamp in the 
bow. All metal parts should be lac- 
quered or varnished to prevent rust. 

The harpoon crotch (see P.S.M., Sept. 
37, p. 105) is a piece of bamboo, rivet- 
ed through, then slit in three, with 
wooden wedges to keep the arms 
apart. The shaft goes through the 
cleat by the forward thwart and 
rests down on the thwart clamp. It 
might be made of wire, like the 
grapnel. 

For the boathook end, use a piece 
of brass tube or rod. Cut it part way 
down and file it to two points, one of 
which is bent down to form the hook. 

I made the boat spade from a piece 
of tin, soldered into a tin cone, which 
is slit at the point. 

What is called the “‘waif”’ is just a 
red flag on a staff. Boats frequently 
carried three of these. 

Oarlocks are of No. 20 wire, slight- 
ly flattened, with the U-shaped parts 
soldered to straight pieces for the 
shanks. They should have leather 
sewed on or be wound with thrum 
sennit, but because of their small 
size, I omitted this. They should 
have lanyards from one point to a 
rib. The fourth, or tub-oar, row- 






above are shown half 
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The waifs or flags, boat- 
hook, and other small parts 


lock is double so that when the line is 
being handled, the oarsman can use his 
oar above it. 

The steering-oar cleat (illustrated in 
the first article of the series) should 
be lined with thrum sennit, which can 
be made by hitching short pieces of cot- 
ton to two or three stretched pieces 
(the warp) and then trimming close to 
form a fuzzy cord like what is used to 
make a door mat. Make a knot (should 
be a Matthew Walker) in the end of a 
piece of cord, pass it up through the 
holes in the cleat and its upright, make 
an eye splice in the end, and fasten it 
to the cleat on the lion’s tongue with a 
lanyard; between the holes it should 


be covered with leather or served. This . 


is to hold the steering oar on the cleat, 
or brace. 

Sails are cut from any thin material 
to the shape shown. They should have 
a narrow hem and then a thin cord 
stitched all around, with loops at the 
corners. The spritsail 

































































































is laced to the mast, %s TOP VIEW 
has a halyard going a | lal °F SHEAVES 
through a 3/16- (Con- } ) WIRE 
tinued on page 119) fh (e) 3) SUPPORT 
5 Uy 
ob 
Da 
The model looks well \ BLOCK SND ' 
if hung from davits. TACKLE 
The drawings at the H] 4 
right are exactly one- m sia 
quarter actual size ( ae Li wr a J] 
Optional Plan fot Davit Stand (% size) 
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The quarter-size sail plan. 
An excellent way to display 
the boat is with the sail 
rigged and rudder shipped 
as shown in the first article 


(P.S.M., Sept. '37, p. 104) 





Glass Diffusion Attachment Gives 
Soft and Artistic Photos 


FFECTS rivaling those of a costly 

soft-focus lens may be obtained 

with this simple homemade diffus- 
ing accessory. When used on the 
camera, it softens all high lights and 
gives an artistic, professional looking 
brilliance. It has the advantage in 
portraiture of obviating considerable 
retouching. Even in the case of land- 
scape photography, it sometimes lends 
a pleasing atmosphere. 

If it is used while enlarging, instead 
of on the camera, it diffuses by spread- 
ing the shaded or darker portions of 
the picture and also minimizes any 


harsh, objectional grain. 
Obtain a piece of fairly stiff alumi- 
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Photo Accessories 
ANY AMATEUR CAN MAKE 









num or copper 2 in. 
wide—a width that 
fits the more or less 
standard filter hold- 
er—and about 5 or 
6 in. long. Cut out 
a rectangular opening equal to twice 
the diameter of the lens in length and 
one diameter in width, starting 1% in. 
from one end as shown. Next cut a 
wedge of common window glass and 
cement it to the metal frame in such 
a manner as to project halfway across 
the opening. 

The extent of the diffusion depends 
on how far the wedge projects into the 
lens aperture. Users of miniature 


SUITABLE reflectors are 
important for indoor photog- 
raphy. They must reflect as 
much light as possible from 
the lamp and control its di- 

rection. Those illus- 
trated are of an effi- 
cient type and not to 
be compared with the 




















Simply Made, 
for Use with Photo Lamps 




















At left, a sharp 
print. Above, 
a much more 
artistic effect 
gained by using 
the diffuser in 
taking the pic- 
ture and making 
theenlargement 






cameras~ will 
probably find one 
ply of wedge suf- 
ficient; larger 
cameras, how- 
ever, can stand a 
little more diffusion since the final print 
will not be enlarged proportionally as 
much. For this purpose an extra wedge 
is cemented over the first, but it is cut 
slightly smaller and stepped back, as 
shown. 

When used while enlarging, the de- 
vice is particularly convenient because 
the degree of diffusion is variable; and 
once adjusted, it may be left in place 
during the entire exposure.—R. O. L. 


Efficient Reflectors 


basic design is flexible enough to per- 
mit the reflector to be made for con- 
centrated or flood lighting and for 
large or small photoflood or photoflash 
lamps. A diffusion screen may be at- 
tached very easily. 

The main reflecting surface in each 
case is sheet aluminum 0.01 in. thick. 
It is nailed to the edges of the top and 


:' dish-pan variety. The bottom, which are made of ‘%-in. 
seasoned wood and _ faced 

_ with the same gauge alumi- 

= i Portrait reflectors num, held in place by short, 
8 \~* for No. | pho-  flatheaded nails. Before this 
/\N \ toflood lamps. is done, the bottom should be 

| on po Ege drilled for mounting a porce- 

\ lain socket. Photofloods Nos. 























is applied. Two 
basic shapes for 
_ the wooden mem- 
bers 


1 and 2 take medium screw 
sockets, while the larger No. 


are shown 4 requires a mogul-type 
socket. 
(Continued on page 124) 
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1. Load your camera 
with Kodak 





2. Use owe or three 
Photoflood lamps 
in Kodak 


Handy Reflectors 
t 
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in SNAPSHOT TIME in the 

American home, and fun is the 
order of the evening. Little sister 
poses in her crib... the older chil- 
dren at their games... the grown- 
ups around the fireside... and the 
family camera clicks busily away, 
recording the important side of life 
that is lived after dark —indoors. 

You don’t need an expensive 
camera for snapshots indoors at 





mericad fastest guowing hotly 
NAPSHOTS at MIGHT 








night—not any more. Any camera 
that can be loaded with Kodak 
“SS” Film will do the trick—even 
the simplest Brownie. 

With “SS” Film, use two or three 
of the new No. 2 Mazda Photoflood 
lamps, which last for hours, in the 
inexpensive Kodak Handy Keflec- 
tors. If your camera has an /.6.3 
or faster lens, then No. 1 Photoflood 
lamps are powerful enough. 


FREE BOOKLET... Suggests a variety of picture oppor- 
tunities, shows you how to arrange your lights, how 
to place your subject, tells you everything you need 
to know about two ways to make night pictures— 
snapshots with Photoflood lamps, fast exposures with 
Photoflash lamps. (You can use Photoflash lamps, 
A each good for one picture, if your particular camera 
> can be set for “time.”’) 

The directions,are simple and easy to understand; 
pictures and diagrams help make everything clear. 
Be sure to get a free copy at your dealer’s today... 


Eastman Kodak Company, Rochester, N. Y. 


Please mention PopuLar ScIENCE MONTHLY when answering advertisements in this magazine. 
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Woodworker's ||. ’ 
Turning and 3 








. . 
Joining 
The simplest, most practical ways to 
make end tables, chairs, benches, high- 
boys, book-racks, cabinets, all kinds of 
furniture in your spare time. A revela 


tion of simplicity and helpfulness. Many 
illustrations. Full cloth bound $1.00 


POPULAR SCIENCE MONTHLY, Dept. 117 


353 Fourth Ave. New York, N. Y 
AIR SCOUT JR. RADIO | 
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Send for your outfit to 
EASY TO BUILD lay—Don't miss thefun 
Single earphone aol only wit kit 
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Allied Engineering institute, Dept. PS-7, 98 Park Place,N.Y. 
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Handy Man's Schedule 
for NOVEMBER 


HERE are ten shipshape home ideas 
for November that will aid in making 
your home more modern and livable: 
Remodel mantel or fireplace front. 
Inspect heating plant. 

Install modern concealed radiators. 
Enlarge cellar windows to obtain more 








light. 

| Paint kitchen or breakfast-room furni- 
ture. 

| Install storm sash and repair where 
necessary. 


Provide humidifiers for air conditioning. 

| Build railing for use on outside steps 
during winter weather. 

| Clean gutters and drains, clearing out 
all leaves and rubbish. 

| Build double windows for garage. Seal 

all chinks with felt or other suitable 

| calking. 

| 


— 





Our Whaleboat Model 


(Continued from page 115) 


in. block strapped to the masthead, and 
has one sheet. One end of the sprit is 
set in the strap on the mast, the other 
in the eye at the peak. The foresail, or 
jib, hauls up with a similar halyard on 
hanks (rings) on a stay, spliced to the 
masthead; it has a double sheet, going 
through the eyes strapped to the gun- 
wales. 

When stowing the boat, I found the 
sails very bulky if wrapped around the 
mast, so I unbent them and stowed them 
in the bottom of the boat. 

This model does not need any base- 
board or mounting, but if one is desired, 





Materials for Davit Mounting 
Base—%” x 3” x 14” 
Davits—54” x 3” x 6” 
Posts —l4” xX 14” xX 744" 
Brackets—1” x 5/32” x 12” 
Wire for davit supports, No. 22, brass, 
8”: for block straps, No. 22, soft, 3”. 
Double blocks: 34”, 2. 
No. 0 screws, 4; No. 0 screw eyes, 8. 
Cord—use left-over pieces from the 
whaleboat. 











an excellent way is to hang the boat in 
a pair of whale-ship davits, as they 
would appear above the top of the bul- 
warks. A list of materials is given for 
this optional type of mounting. 

Any size or thickness of baseboard 
may be used. I had a piece of five-ply 
walnut, and I jig-sawed the davits from 
the same wood. They are square in sec- 
tion and have three real, or imitation, 
sheaves in the ends, and cleats on the 
left side. I set them into the baseboard 
at the back and gave them wire steady- 
ing rods on the outside. Inside of them 
are a pair of posts to which are hinged 
gatelike supports for the keel of the 
boat. Lanyards run from the top of the 
posts to frap (bind) the boat in; these 
I brought down to eyes in the baseboard. 

Two %-in. iron-strapped double blocks 
complete the davit falls tackles; they 
have eyes for the ends of the falls above 
and hooks below to engage the eyes in 
the boat. Put the boat on the brackets, 
pass the lashings, steady tight the falls, 
belay to the cleats, and coil up some line. 

Our little model is now finished—a 
picturesque symbol of old whaling days. 


-_ a | 


Willard’s final electrical 
-™ test protects 
millions 












It takes 74 
inspections to 
make a Willard 


@ “Because this final electrical test we give to all Willard Batteries 
protects you ... might even save your life or the lives of your family 
in an emergency — we inspectors take our jobs pretty seriously. 
Only batteries that you can depend on get our O. K. 

“Large fleet owners, railroads and hospitals adopt Willard Batteries 
because of the way Willard does things ... every part must be right, 
every battery must pass 74 inspectors before it leaves our plant.” 

* . - 

At Willard, final inspection is vitally important. The men in charge 
of this department have full power to reject any battery or group 
of batteries, or even to stop production, if necessary. 


The same infinite care covers every step of building these famous 
batteries. And that’s why Willards last longer, crank faster, and 
don’t let you down. 


Service records from car owners all over the nation show that 
Willards Cost Less to Own. 


There are 42,000 Willard dealers conveniently located ready to 
serve you. When you need a battery...play safe...buy a Willard 


WILLARD STORAGE BATTERY COMPANY ¢ Cleveland -Los Angeles: Toronto, Can. 


llards 


COST LESS TO OWN! 


Because they last longer... crank faster... don’t let you down 
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® Be thrifty two ways with 
Treet Blades! Their keen, 
true, dependable edges 
save your skin and spare 
your purse! Get Treet 
Blades today. You’Il marvel 
that such sharp edges cost 
only 10¢ for four! 


Treet Safety Razor Corporation 


Newark, New Jersey 


Treet 


T. M. REG. U. S, PAT. OFF 


BLADES 


FIT GEM AND 





EVER-READY RAZORS 
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"Oregon Trail" 
exhibit displayed 
| ina Eugene, Ore., 
store window. The 
| carvings are by 
| Mrs, Laura 
Koepp, whose 
photograph ap- 
pears at right 


-Homeworkshop Guild Club 
Honors Woman Whittler 


A S A TRIBUTE to her Outdoor projects were constructed by 





craftsmanship, Mrs. members of the North Shore Craftsman 
Laura Koepp has been Club of Waukegan, Til., which met 
made an honorary member of the weekly throughout the summer. Plans 
Eugene (Ore.) Craftsman Guild, which have been formulated for an active win- 
is a club affiliated with the National ter season, and members are now work- 


Homeworkshop Guild. Although seven- ing on furniture, ship and train models, 

ty years old, Mrs. Koepp finds pleasure and scroll-saw articles. 

in whittling as a hobby. She carved all Another club that met regularly dur- 

the models in the display pictured above ing the summer was the Cartier Home- 

with an ordinary pocketknife in approx- workshop Club, Montreal, P.Q., Cana- 

imately six months. da, Six new members have joined. Jean 
The exhibit was shown in a hardware- Tremblay has started work on a model 


store window in connection with a local of the clipper ship Sovereign of the Seas, 
Oregon Trail pageant. W. W. Cummins, using PorpuLar Science MONTHLY blue- 
a member of the Eugene club, made the prints. George Frenette made a model 
background and arranged the setting. of the famous German warship Emden, 





Members of the Racine (Wisc.) Homeworkshop Club in the completely equipped shop of 
Carl Jensen. Note how neatly the tools and supplies are arranged in racks and on shelves 
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and Paul Denis has completed a model 
of a merchant boat, the Cochrane. 

Officers of the newly organized Bay 
Homeworkshop Guild of Baldwin Coun- 
ty, Ala., are R. H. Boettcher, president; 
William Wilks, Jr., vice president and 
treasurer; Dave Wallin, secretary. The 
club will exhibit at the Silverhill and 
the Mobile fairs. 

Reorganized recently, the Springfield 
(Mass.) Homecraft Club plans to di- 
vide its activities into three groups— 
boat building, wood carving, and cabinet- 
work. Officers are G. M. Kern, presi- 
dent; Joseph Morin, vice president; O. C. 
Stein, secretary; Walter Les, treasurer. 

The Vampa (Idaho) Homecraft Club 
will hold an exhibit in conjunction with 
the local Junior Chamber of Commerce 
hobby exhibition during the Harvest 
Festival. L. A. Wirth, club secretary, 
has been made instructor in woodwork- 
ing for the adult education class. 

Stewart A. DeJong has been elected 
president of the Roseland Homecraft 
and Hobby Club of Chicago, Ill. Harry 
Isherwood is vice president and John W. 
Hough, secretary-treasurer. 

Mark Waldo Page, of the Pittsfield 
(Me.) Craftsmen’s Homeworkshop Club, 
has been awarded the junior state first 
prize in the Fisher Body Craftsman’s 
Guild competition. The entry consisted 
of a model car designed by himself. He 
will use the prize, which amounted to 
$100, to continue his schooling. William 
T. Russell, secretary of the club, report- 
ed, “The club feels greatly honored in 
having one of its members win in a 
competition of such importance and 
magnitude. We feel his efforts show the 
benefits of belonging to a club where one 
can find an outlet for his hobby.” 

The Capital Homecraft Club of Wash- 
ington, D.C., opened its fall activities 
with a discussion of shop practices. 


Wood inlay pictures made by W. E. Mitchell 
of the Spokane (Wash.) Homecrafters. They | 
depict Mt. Baker and "a home in the wid 
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Smoke 20 fragrant pipefuls of Prince Albert. If you don’t find it the mellow- 
| est, tastiest pipe tobacco you ever smoked, return the pocket tin with the 
rest of the tobacco in it to us at any time within a month from this date, 
and we will refund full purchase price, plus postage. 














(. FUNNY HOW WE ) | 
“NOSED OUT’ THE 
= pRoneeeo8 AT GLACIER PARK, MONTANA 
AT MANY GLACIER HOTEL, || ip 
GLACIER NATIONAL PARK, MONT. ee | SS 
: FESSOR RANDALL IS 

















PROFESSOR RANDALL |S OUT 
STUDYING GRINNELL GLACIER. 
HE’LL BE HARD TO FIND SiR 






















STOPPING HERE.LETS | b>— 
LOCK HIM UP PRINCE ALBERT 
— THE NATIONAL 
















= THAT WAS A GOOD F sumPING 
DADDY, THAT | “\Xo~77] | HUNCH, CHUBBINS - } JEHOSOPHAT! 
SMOKE SMELLS “A474 | 11'S THE OLD JUDGE ROBBINS 
GOOD LIKE YOUR es 4 |PROFESSOR HIM-}/ ANDO CHUBBINS! 


PRINCE ALBERT’ 
é COME FROM- 
THE MOON ? 


PHEW! | GUESS WELL 
HAVE TO GIVE UP OUR 
SEARCH, CHUBBINS 







































PROFESSOR I THINK } WELL,JUDGE, PRINCE 

YOU ENJOY GEOLOGY | ALBERT GOES ANY PLACE 
AS MUCH AS you DO |} THAT | GO. ITS GOT THE 
PRINCE ALBERT jr” MELLOWNESS AND GOOD 


FULL BODY TO KEEP A 
= ak 














i. FROM THE ICE AGE, WHEN 
P AVALANCHES OF FROZEN WATER, 
ROCK, AND EARTH ALMOST 2000 

FEET THICK CARVED THESE 

U-SHAPED VALLEYS FROM 

F\ MOUNTAINS AND ROCK 





MAN CONTENTED NO 
MATTER WHAT 
HE'S DOING! 






























mUVUOREN NEEDY, 


P2000. — 
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Copyright, 1937, R. J. Reynvids Tobacco Co 


IF YOU’RE IN ONE OF THESE 3 GROUPS OF PIPE-SMOKERS 














“GIVE US REAL TASTE AND 
BODY,’ SAY WE EXPERIENCED 
PIPE-SMOKERS PRINCE 
ALBERT HAS PLENTY OF BOTH 
—WITHOUT BITE ! 








WE NEW PIPE- 
SMOKERS JUST CAN'T 
STAND RAWNESS. THE 
NO-BITE PROCESS 
MAKES PA. MILDER! 





FOR MY PIPE, PRINCE 
ALBERTS CRIMP CUT 
OPENED MY EYES TO 
COOL, MELLOW SMOKES 







IT’S ALL WE SAY—OR MONEY BACK 
KS Big 


(Signed) R. J. Reynolds Tobacco Company, Winston-Salem, N. C. 


PRINGE ALBERT 


OUNCE 
<7) “ 





THE NATIONAL 
JOY SMOKE 
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30 DAYS TOBE 
SOLD FOR UFE)S 


Every new 1938 model a knockout, and 
with Wholesale’ . pee. — Fone 
own one. 30-day Free Tria er, Easy 
Time Payment Plan, Wide selection of | | B L U F be ~ | N T S 
beautiful cabinets — these make 


LAFAYETTE America's Radio Buy. 












































“pte Wood in Putty Form 
a Makes1001 Repairs 


Christmas Presents 





Plastic Wood is needed 
EGIN now to plan those Christmas ° 
presents you intend to make yourself. in every shop for 
To assist you, PopuLAar SCIENCE MONTHLY a ‘i 
offers a large number of blueprints for repairing broken furniture 
making a wide variety of projects, in- 


cluding attractive pieces of furniture, damaged wood 







beautiful ship and coach models, toys, tool handles r 

radio sets, and miscellaneous items. 7 2 ; 

Our blueprints have been prepared by correcting mistakes : 

- experts and are available at a nominal 7 ; 

t ~— 5 price. The following subjects are a selec- modeling } 

WNW. 09S tion from the complete list, a copy of filli Id Saal Hy 

ever before in the history of Py $10.95 which will be sent to any reader upon lung oO screw holes, etc. , 
soe rer ak get commuerg | | Teceipt of a self-addressed, stamped en- 


a price. Using two “twin” tubes, | WITH TUBES, velope. Plastic Wood will take and hold 








Lafayette engineers achieve 7 CABINET,ETC _ — . ‘ i 
tube performance. Features in Te FURNITURE nails and Screws firmly without 
clude Automatic Volume control, oversized com- Celiet Chet, Borsimconnnne 28 splitting, can be planed, sawed, 
ponents, tuning range from 174.3 to 560 meters. € Child’s Costumer, 179A.............. 25 . . 
Handsome walnut cabinet. Model SBE7 as ra ——_ a Desk, ai 25 turned ina lathe, worked with any 
ouble-Deck + Ses one Neste nn 25 woodworking tools and can be ; 
| Early American Round- Top Stand, “191A... .50 ; Hy 
| End Table, ae Empire, 2414 ... —— sanded to a hair edge. It will not > 
| Fireside Bench olonial, 187A-188A............ .50 i i —_— _ 
Floor Lamp (tripod base), 243A............. a ae chip, splinter or crumble is water ¢ 
| Four-Leaf Card Table, 239A success a a proof, weatherproof, and grease- i 
| Gate-Leg Table with Round Top, 24 oo ae ‘ r 
Hanging Wall Cabinet, 280A .....cc0ss0usnse 25 proof—and takes paint, lacquer 
Kitchen Table Cabinet with Folding Seat : f 
(no turning), 27 by 48-in. top, 27... .25 or varnish perfectly. Adheres to 
Magazine, Rack and Wooden Wastebastct, “|! wood, metal, glass or plaster. 
Maple Tavern Table, top 30 by 68 in., 318A .50 
Modernistic Lamps (three designs), ‘esa .25 





eee rear zesening Table, Stool, and om Get it at hardware, 


5 tube ZELED/AL 2,BAND)  scsucesishies, ese 8 || paint and 


Silverware Chest on Stand, 2564................. 25 
Automatic Teledial Tuning makes this superhet the Six-Footed Coffee Table with bed 14 by 10¢ stores 
26 in., 14 in. high, 327A.. 


Small Early Colonial Pine Chest, 308A. 


Smoking Stand, Modern, 238A................0. 28 
Telephone Table and Stool, 18.... sas. Coe 
Tilt-Top Table (turning), 140................. — 


| 
Treasure Chests (metal bindings), 78..... — 

























outstanding radio buy of the year. Now dial your 
station as you would a phone. Ultra-modern with all 


the features of double-the-money N 

sets: automatic volume control, tone Oo > 75 

control, large dial, 5 latest type tubes, | $ 

electro-dynamic speaker brilliantly | 75 

reproduces entire tone range. Cabinet CABINET, 

of hardwood veneers. Model EBE56. TUBES, ETC 
‘ 4 













ee ee * ee 25 


MODELS 


Aircraft Carrier Saratoga (18 


PREF PADIO CATALOG , in.) and a Flush-Deck Destroy- 
, J er (6% in.), 226-227-R............000 se 
Before you buy any radio send for BIG NEW WHOLE. Barnegat Lighthouse, 298A... ances a 


SALE CATALOG crammed with everything you need Bluenose, the famous fishing schooner, 1714- 
in radio at lowest prices. Over 50 Lafayette models in. hull, 110-111-112-R............ veeseee 1,00 


. Brig Malek Adhel (20-in. hull; frame-and- ONCE AND FOR ALL 
WHOLESALE PAD:O SEAVICE CO.r. Clipper "Ship" Great Republie (ln, ‘25 | WITH NEW CEMENT 



























NEW YORK, N.Y.'CHI  AGO,ILL. ATLANTA, GA. hull), 272-273-274-R oo. .cccceceseeees 3.25 Quickl ly joi 1 
100 SIXTH AVENUE (0! W. JACKSON BLVD. 430 W. PEACHTREE ST. Nw mee Ghin Coo Witch (O84.in hnll) 226 ; ulckly, permanently joins anc 
srr ws Bove wae nai, I oe a ; 

WHOLESALE RADIO SERVICE CO., INC. eo ie enctmanesen ei wiese, Wood. 
8 100 Sixth Avenue . Ne York, N. Y. 4 Cody Coach (body 13 in. long), 144-145- celluloi » CXC.<= 
® , * 6-R he Transparent, 
ma ry Consitianion (“Old Ironsides”), 21-in. hull, | All nt like 

, ; 57-58-59-R . is ‘dade ve 1.00 ' 
m Rush FREE Catalog No. 69-9LA. B | Covered Wagon (23% in.), 118-119-120- Also available 
Zg 23 i 120-R 1.00 
@ © Cruiser U.S.S. bodiententis (12-in.), 216... .25 | in ty ay mee 
P Farragut's Flagship Hartford (33%4-in. ment in large 

B NAME 4 eS TPR 1.50 | or small tubes. 
x | Felucca or Barbary Pirate Galley (20 in.), At paint, hard- 
B spores ° pS S| | peenine a Es .75 | ware and 10¢ 
a . a | Freighter, Ocean (14-in.), 271.1... .25 | Stores. 
8 , | ¥ yf Bounty (8'%-in. huli), 254..... — ae 

city STATE iner President Lincoln (1434 in.), > ae 25 im 

(Continued on page 123 Old E i h 
hieenneonnssensacanl | ied / ng LP) CEMENTS 
L 
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Workshop Blueprints 
(Continued from page 122) 


Locomotive Model, Hudson Type, HO 
Gauge (14 in. long; driven by 6-volt 
MOOT), F29-F3O 0... .rerrserssersssersssseserssnseeees 

Mayflower (24 in.), 83-84-85-R......0.00 an 

New Bedford Whaleboat (14-in.), 326.......... 

Normandie (20%-in. hull), 264-265...........00 

Privateer Swallow, Baltimore clipper, 








(13-in. hull), 228-229-230-R...........c000 1.00 
Racing Yacht Seascout (42-in.), 106-107-R_ .75 
Roman Galley (19-in.), 138-139-R......cccccsces one 
Ship Model Weather Vane, 66 in ae 
Se TE Ce Bi eattntcitanncenciinrencenraniadisesaine 25 
Sovereign of the Seas, clipper ship (20%- 

eS 8S Renae 1.00 
Spanish Treasure Galleon (24 in.), 46-47.... .50 
Stagecoach with Horses, 144-145-146-R......... 1.00 


Trading Schooner (17'%-in. hull), 252-253... .50 
U. S. a Texas (3-ft. hull), 197-198- 


RE i IN 1.00 
U. S. 9 eed Preston (3: %%-in.), 125-126- 
8 REE EIAE EOL OE a 1.00 
Viking Ship (20%4-in.), 61-62-R......ccccoscceesseee By fs 
Whaling Ship Wanderer (20%-in. hull), 
151-152-153- 154 pabsinhguanntindianniemmsestaamentaeensites 1.00 
Yacht Rainbow (7'%4-in. hull), 233.........ccc00 25 


(Construction kits are available for) 
(some of these models. See page 24.) 


BOATS 


Canoe, 16-ft. Canvas-Covered 
Kayak, with sail, etc., 192- 
PS eee 1.00 
Folding Duck Boat (13 ft. long), 170-R.... .50 
High-Speed Boat for Small Outboard Mo- 
tors (7 ft. 11 in. long), 257-R............. .50 
Outboard Racer for Class “A” and “B” 
Motors, (10 ft. 4 in. long), 211-212-R_ .75 
Racing Runabout (13 ft. long, for outboard 
eS EI 75 
Racing Sailboat Blackcat (13 ft. 4 in. long, 
5 ft. beam, weighs 250 lb., Marconi 





rigged), 321-322-323-R.. ccs BO 
Sailboat (12 ft. long; weighs "200° Tb.; “has 
fast skimming- dish hull), 314- oe, -50 


Sport Runabout (9 ft. 8 in. long, 43-in, 
beam, for small outboard motors), 
TEL, sitnishiaubisiigaiineieclasistataniditaadiaadiciiaa 75 

Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 224-R_ .50 


RADIO SETS 


All- Wave Portable Receiver 

(two tubes, operated ie bat- 
é tery), 217-R.......... nn: oan 

Amateur Short Wave Receiver, iss. 

Amateur Radio Transmitter, 183-18 

Five-Tube Short Wave (A.C. or D. rs } 228 2s 





Full Electric Headphone Set, 130 25 
One Tube (battery operated), 103.. 25 
Screen-Grid Set, 109..............00.0c0.0c0.c00e ae 
Short-Wave Converter Unit, 137.........c.c0 ae 





MISCELLANEOUS and TOYS 


Airplane Cockpit with Con- 
AMS I dicnetnensnccncaacecsaceaeass a$ 
Baby’s Crib and Play Pen, 26 .25 
Cigarette Holder (in form of miniature 








three-gun naval turret), 299A............ .25 
Colonial Doll’s House, 72.............0.s000 ~~ ae 
Doll's Peotee: Permitwre, 7 F..c.ccrecccscsecsepeccssscosesse Be 
Flowerpot Stand (38% in. high) and Novel 

Modern Table Lamp, 317A.............0. .25 
Four-Treadle Hand Loom, 268A-269A.......... Wy 
Log-Cabin Bird House, 244A ......ccccccccccccseceeeee .25 
Metal Sundial (concrete pedestal), 291A.... .25 
Patterns for Jig-Sawing Birds and Animals, - 

AD . cunscasdenpgnnuincihsikp iba Davebencihinibbinindite saisaniiiiaiinid . 
Projector for Photos and Pictures, 259A.... .25 
Tie Rack, Extension Book Rack, and 

8 EH a5 


Toy Fire Engine, Dump Truck, etc., 101... .25 

Toy Lathe, Drill Press, Saw, and Jointer 
(driven by small motor), 113.........cc000 20 

Turned Costume Jewelry, 275......cccccsssssssessseees a 





Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 











Ah I I cc:scsaisasscosissilinsntibnldtiadalenbhcnadisiianiseaseianuéamiidiih 
Please print your name and address Clearly. 
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COMPLETE 





USEFUL SUGGESTIONS 


‘FOR MODERNIZING YOUR HOME 


| 


| 


| one-day painting time. 











NOV 


EMBER, 1937 





ALWAYS MAKE SURE you have the proper 
surface preparation. Old paint should 
be burned, chipped or sandpapered 
off. Cracks carefully filled. Nail holes 
paved me Loose boards nailed down 
tightly. And for beauty plus added 
ae ae specify Pittsburgh Sun- 
roof—the ideal finish for exteriors. 





COLOR CAN DO MUCH to change a room. 
With Pittsburgh Wallhide and Flor- 
hide, cold, bare rooms may be made 
intimate and friendly — small dark 
nooks delightfully ol Byes have 
any perplexing prob in decor- 
ation, call on the Pittsburgh Studio 
of Creative Design. They will gladly 
advise you. 





DON'T THROW OUT good furniture just be- 
cause it begins to look dingy. Paint it 
back to life with Pittsburgh W aterspar 
Enamel. Attractive color combina- 
tions for your furniture and walls will 
brighten up any room. And, don't 
forget, your furniture is included in 


Please mention PopuLar SCIENCE MONTHLY when « 


ROOMS 

















ONE are the days when painters must camp in 
Goa: home for weeks at a time to “do over” 
a room or two. Banished is that utter confusion 
which so often accompanied redecorating in the 
past. Today quick-drying Pittsburgh Paints make 
it possible for you to repaint any room in your 
house—floors, walls, ceiling, trim and even the 
furniture—in one day. 


Time Proved—Laboratory Tested 


Pittsburgh Paints have stood the test of time. For 
more than 80 years, they have been a favorite 
with painters throughout the country. These fine 
finishes offer everything that is found in any paint. 
They dry quickly. Flow easily and evenly from 
the brush leaving a smooth, hard surface of long 
lasting beauty. They offer more paint “mileage” 
for every brushful. The colors are anchored for 
permanence. 


Furthermore, rigid laboratory tests assure the 
absolute uniformity and unsurpassed durability 
of Pittsburgh Paints. An unerring electric eye 
matches color. An ingenious machine duplicates 
the effects of the elements. A scrubbing machine 
tests wear resisting qualities. And a corps of 
trained painters test every batch of paint, trying 
to find fault with it—if they can. 


E- 
Don’ 
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fe egular Value 
T 622 Now 


495 


$+ complete sets 


Develop 
and Print 
Your Own 


Snapshots 
At Home! 












OUTFIT ‘*A’’:— 
a $F ’\ i 
or C.0.D p e. F 
t i t ix co 
TENTS K Bulb ru 
I 1 M ) Deve er 
I Ira \K 
bix ’ ‘ brit 
it lar ( Ss KR 
M 1’ l I 
! Grad I 
! { Gi 1 s 
St liy 4s I 
l \ ‘I \ t 
s ee l 1” Dd K 
ber Roll Squee I 
Plat I Clo } Ia \mateu 
Photo " Book ith « plet nstr Our 
t t On oO I Satisfaction guaranteed or 
OUTFIT : 1. “a $4. 25 VALUE, Now 2: 95 
ra togras pay te et 
Complete et EK ‘ything r r pictur ap to 9 
$4.45 Value now FOURS for o y $ tpai 
or ne 0 D plu atinfacti ; gunranboent 
OUTFIT * c — A $2. 65 VALUE, NOW ™ $I 95 
Ideal f ; a et 
all pictur t ar 
Regular $2.65 V W specia 
postpa ent ‘ 0 D plu vs Sat »” Guaranteed 
Order Today—Start Pr ye Your Own 
ictures Right A 
CcenTRA’ 





Below, large 


Parabolic reflector 
for flood lighting or 
group portraits, with 
small type diffuser 


The shape of the wooden parts, which 
are best cut on a band saw, will deter- 
mine the shape of the reflector; whether 
it is to be shallow or deep, whether the 
curve is to be circular or parabolic, and 
whether or not sides are wanted. Small 
reflectors for portrait work require no 
reénforcing. Larger ones, intended for 
flood lighting with a No. 4 photoflood, 
should be reénforced by a few % by %- 
in. sticks of seasoned wood nailed to the 
top and bottom. 

A method for 


making a diffusion 


flood-lighting 
reflector for No. 


reénforced in back with wood 





4 lamps, 


Simply Made, Efficient Reflectors 


(Continued from page 116) 


screen and attaching clips is 
shown in the drawings. 
The outside of the reflec- 


tors is painted dull black, and 


the 


article.- 








Gear-Shift Boot Serves 
as Lens Sunshade 


N EXCELLEN"’ 


T sunshade for any kind of cam- 


era can be made from a flexible rubber fitting 


known as a “gear-shift boot,’ 
chased at almost any 
trifling amount—usually not 

3y cutting the smaller 
wide, the 
the opening 


more 


fits too loosely over the 


til it holds well.—MatrHuew F. GRIMALDI. 


which can be 
auto accessories store for a 
than ten cents. 
end, which is only % in. 
boot can be made to fit any size lens. If 
lens barrel, 
apply small strips of adhesive tape to the edge un- 





An Easy Way to File 
Small Negatives 


HEETS of letter paper, 8% by 11 in., 

folded accordion fashion, form con- 
venient separators for indexing and 
storing negatives made on 35-mm. film. 
A single sheet will hold three strips of 
film, each strip having five exposures. 

A filing box made from \-in. plywood, 
6 by 8% by 2 in. inside measurements, 
with a hinged lid, will hold approximate- 
ly 150 of these separators, or 2,250 ex- 


posures. By keeping the box filled with 





The strips of film, each containing five 
exposures, are placed between the folds, 
and the outside is indexed as at right 


pur- 


els 


and 


reflecting surfaces are 


with emery 
light oil. 


or 


turn 


coated with aluminum paint. 
A good reflecting surface is 
made by “graining” the alu- 
minum (before cutting it up) 
powder and a 
Under no circum- 
stances should white enam- 
paints be used, 
cause they discolor quickly 
brown from the 
heat of the lamp. 

Several of these reflectors 
may be made for the price 
of one standard commercial 
A. H. HONEST. 


be- 





St 





DIFFUSION 
SCREEN 
FRAME 


(Cover with 
Sracing Cloth) 














ia 























separators, even though some are empty, 
enough pressure will be exerted to pre- 


vent the film from curling. 

In order to select quickly 
negative from the file, 
ing ink to put a number 
each film strip, and a letter 


and E- 
site 


each exposure. 


| 
a particular | 
| 


use black draw- 


on the end of 
—-A, B, C, D, 
on the margin of the strip oppo- 


each exposure in a scrap book and Yden- 


tify by this file number. 


marked “298C” 


posure of strip 298, 


The sketch 


is from the 
filed numerically. 
shows how the 


Thus, 


| 
| 
| 
Paste a print from | 
| 
| 


front of 


a print 


middle ex- 


each separator is ruled to furnish space 


in which to record data for each nega- 





tive.—C. ELMer BLAck. 
298 299 
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A Dummy Swordsman 
(Continued from page 104) 


figure, turn in a screw eye. With a piece 
of string, tie together the screw eye and 
the washer soldered to the spring. This 
keeps the movable foil in the proper po- 
sition. If a change is desired, loosen or 
tighten the string. 

Bend a rubber cable from an exerciser 
in half and tie a small loop in the dou- 
bled part with a piece of wire, the open- 
ing being just large enough for the mov- 
able foil to pass through. Snap the ends 
of the rubber cable to screw eyes, one 
on each shoulder of the figure. 

Both foils are made from 3/16-in. 
round flexible steel rod, each 39 in. long. 
Solder a small washer to each rod 4 in. 
from one end. 

The hand guards are made from alu- 
minum gelatin dessert molds, 4 in. in di- 
ameter. Drill a small hole in the center 





LIST OF MATERIALS 


Plywood—1 pc. 

Wood, 34 in. thick—1 pc. 12 by 33 in.; 

1 pe. 8 by 17 in.; 1 pe. 8 by iy, 

in.; 1 pe. 3 by 3 in.; 2 pe. 2% by 5 

in. 

small angle irons. 

rubber exerciser cables. 

spring 12 in. long. 

small chair rubbers. 

pe. 3/16-in. round steel rod, 

long. 

aluminum gelatin molds, 4 in. in di- 

ameter. 

2 rubber tips for foils. 

Screws, screw eyes, washers, a 2 by %4- 
in. bolt, shellac, finishing materials, 
etc. 


17 by 62 in. 


tN Oe bo be 


39 in. 


- 


~ 








of the molds and pass the rods through; 
then solder another washer to the shaft 
on the other side of the mold. This fin- 
ishes the movable foil. Pass its short 
end through the small opening in the 
rubber cable and then through the end 
of the spring. The foil, now supported 
on a fiexible mounting, will move in all 
directions, returning to the center when 
at rest. 

The other foil requires a handle. Cut 
from a *4-in. dowel or other round wood 
a piece 8 in. long. Drill a 3/16-in. hole 
t in. long in this and insert the rod with 
its guard snugly up against the handle. 
Drill a small hole through handle and 
steel rod 3 in. above the guard, insert a 
nail and cut off both ends flush with the 
handle. Wind the handle with string 
and apply shellac. Two different col- 
ored strings may be used alternately, if 
desired. 

This foil should balance just outside 
the hand guard. If it doesn’t and the 
rod is heavier than the handle, drill a 
hole through the length of the handle 
and pour in enough melted lead to bal- 
ance the foil. 

Tip the foils with rubber. When they 
are not in use, they are slipped through 
screw eyes so as to hang on the figure. 


Can Opener Widens Plaster Cracks 
Preparatory to Patching Them 


For deepening and widening plaster 
cracks before patching them, I use a can 
opener of the type made for beer cans. 
It will also serve for other scraping or 
cutting purposes when one does. not 
wish to use a good tool.—Frep WEAVER. 
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ACTUALLY SAVES 


up to 40% of your motor’s 
wy formerly wasted by 
elts! 








DRIVER 
MJ917 JIG SAW 


$4950 


to with Motor (110 v. 60 cy.) 
lamp and bulb, extra outlet, cord and 


plug. 


The MJ917 has a throat capacity of 
24”, a heavy 15” x 14” tilting table, 
splash oiling, removable arm for sabre 
sawing, fully adjustable blade roller 
guide and under-table blade support. 
An automatic blower keeps the cutting 
area clear of sawdust at all times. 


MJ744—ONE SPEED DIRECT DRIVE 
MODEL 

(otherwise similar to MJ917) 

as shown, less lamp and blade 


















S980 SHAPER . . a new tool of intermediate ca- 
pacity. Will do sanding, tenoning, dadoing, reed- 
ing, fluting, surface grinding, panel carving; tak- 
ing over many jobs almost impossible by hand 
and giving your work a truly professional appear- 
ance. Big table, ball bearing spindle and motor, 
arbor control with 6” spindle movement and su- 
per-precision micrometer adjustment are a few of 
its many features. 


$3850 


DIRECT DRIVE 
On These Two New Driver Tools! 





S980 SHAPER 
(left) 


$125% 
including 3% H. P. 
Motor 
Complete as shown 
990 TILTING 
ARBOR SAW 
(right) 
$7530 


complete as shown, less motor 


DIRECT MOTOR DRIVE—No 


belts, no 
slippage, no pulleys, no power loss! A sim- 
ple, motor-to-blade driving mechanism as ef- 
ficient and reliable as che crankshaft in your 
Car. 

“FINGERTIP” SPEED CONTROL—A sim- 
ple flip of the switch changes the blade speed 


from low to high, while in motion. No stops 
for belt shifting. Handle any type of work 
without a stop! 
“MOTION” BLADE TENSIONER — The 
most accurate way tO adjust blade tension is 
while the saw is in motion. Driver makes it 
easy with the new type head and convenient 
adjusting handle. 















990 TILTING ARBOR SAW .. . fast increasing in 
popularity because of its versatility. The tilting 8” 
Pride gives you full 2” depth of cut, at any angle. 
The big table is always level; unweildy stock is easy 
to handle. And the new Direct Motor Drive assures 
power. transmission heretofore unheard of, to the 
saw blade, preventing stalling even under heavy 
cuts. Precision controls, sealed ball bearings, handy 
control switch. TA 1162, with 10” blade, also avail- 
able at $107.00. 


Ask your Driver dealer for a copy of the 1938 Driver Catalog, containing big news in power 


New tools! 
Or send coupon for a copy. 


tool history. 


Drive! 


New engineering developments! 


Full details on the new Direct 


DRIVER capiaoed POWER TOOLS 

















| Walker-Turner Co., Inc. 
2117 South Ave., Plainfield, N. J. 


Send mea catalog of 1938 Driver Tools. 





Name ..... 


Address 
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a OU don’t have to hunt 
ae when razor blades are 
+ concerned. Gillette’s the 


s . 
— best! And you can train your 


is sights on this fact: the keenest, 
= mostuniform shaving edgesin the 
©) world are on your Gillette blade! 


When you're in hot water, you're 
in luck. But even if you’re shav- 
ing in an icy trout stream, your 
Gillette will whisk through your 
beard like magic—leave your face 
clean and relaxed—every time! 


Bird of a Blade 


Be a sportsman — give your face 
a break. Get a pack of Gillette 
Blades. You can depend on 
- Gillette—the greatest name in 
©) shaving—to give you more com- 
© fort for your money — always! 


Reputable merchants never offer substitutes for 


Gillette Blades. Always ask for them by name! 


‘ MORE SHAVING 

COMFORT FOR 
YOUR 
MONEY 


126 P 





. terials. There are six finished driving 
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A Low-Priced Kit 


for building a fine 
LOCOMOTIVE MODEL 


|" YOU are one of the thousands of 












readers who would like to take up the 
fascinating hobby of model railroading 

but have hesitated because of the cost 
and difficulty of the work, you need wait 
no longer. We have solved your problem 
by designing a simplified scale-model 
Hudson-type locomotive that is 14 in. 
long, including the tender, and runs on 
HO-gauge tracks, which are spaced 
about % in. apart. There is no doubt 
about your being 
able to construct 
the model, provid- 
ing you have the 
proper materials, 
and these you can 
get at the lowest 


















A car that’s hard 
On gas, you know, 
Is often laggardly 
And slow. 


The chances are 


























cost by sending Its poor insides 
for our new loco- : 
motive construc- Are worn, and gummed : 
tion kit. : : ; 
t 
|), With sludge, besides. 






So insure now 

Against such trubble — 
Use PENNZOIL in 

Your autobubble! 


all the necessary 












From the materials in the kit you can make 
this type of electrically driven locomotive 







sheet brass, brass tubes, rods, wire, 
springs, fiber, plain and shoulder screws, 
boiler head, ladder strip, and other ma- 









wheels and axles, and ten pairs of wheels 
with axles for the trucks. Carefully de- 
tailed blueprints are, of course, included. 
The price is only $9.95 postpaid (50 cents 
extra west of the Mississippi River and 
in Canada). 

In addition to this kit, we are pre- 
pared to supply a specially built 6-volt 
electric motor of a very powerful but 
small type, designed to operate on four 
dry cells or a storage battery. A driving 
worm and gear of thirty-to-one ratio are 
furnished with the motor. This sup- 
plementary power unit costs $4.50. If 
you order both kits at once, you will 
have everything you need to build an 
operating model, and you can install the 
gears and motor as you proceed with 


he construction. 
th nstruction | a) CORNELL-DUBILIER 




































Models | Have Built— 


— Oordou (rau. 


Complete construction sets with PRECISION SHAPED 
HULLS and HOLLOWED OUT DECKS. Full asso 1 
of brass, boxwood and white metal fittings. NAVAL and 
MILITARY CANNON construction sets. Fully detailed blue 

prints. Send $.15 in coin or stamps for illustrated catalogue. 


THE MARINE MODEL COMPANY 


_174 Worth Street Dept. P ; New York, N.Y. 























ee ee — 
Popular Science Monthly, Dept. 117B 1 | Cc oO NDEN Ss ER s 
353 Fourth Avenue, New York, N. Y. 
Please send me C.O.D. the kit or kits checked: Triple sealed in handsome compact containers the 
[] Construction materials and wheels for Pyne KR and JR electrolytics lend themselves 
bn : dmi iy at ar imple stallatio 
HO-gauge, Hudson-type locomotive _— “~ oe se eetislinies eecummiiiions teume dealt cae 
- : quippec convenient mounting feet and color 
model, 14 in. long... Sereiecagie! geno ace $9.95 coded flexible leads. Accurate capacity rating, 
(Add 50 cents for shipment west of the nlite tector. 1 nternal resiatance 
“paper! : t negligible power-factor, low internal resistance, 
Mississippi River or to Canada.) minimum leakage, high voltage breakdown, these 
Special motor, driving worm, and gear are the finest electrolytics on the market. In a 
for the above locomotive............. $4.50 complete capacity range from 200 to 450 volts, D. ¢ 








I will pay the postman the price shown, plus a 
few cents postage in full payment. (Canadian 
orders cannot be sent C.O.D.) 


TYPE KR and JR 
ETCHED FOIL 


Name DRY ELECTROLYTICS 
Address Catalog No. 151A describ- 
ing these and other C-D 
. capacitors free 
City . State on request. 















(Please print very clearly) 

If you prefer to send your remittanee with this 
ordef,-you save the C.O.D. charge. Remit by money 
order, check, or registered mail. This offer is made 
! United States 





CORNELL-DUBILIER C 


SOUTH PLAINFIELD, NEW JERSEY 


only in the and Canada 
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Better Signs Made by 
Using Jig-Sawed Letters 


(Continued from page 92) 


using a small straightedge as a guide, 
after which the last coat of enamel was 
brushed on the letters to cover and pro- 
tect the screw heads. Great care was 
exercised to prevent brush spatters or 
drips from this work falling on the 
panel. 


OR the actual color scheme, although 

this cannot be shown in the illustra- 
tions, the entire background of the panel 
andthe frame were painted light ivory, a 
more effective and attractive color than 
white. The cut-out letters. spelling 
“Dwyers” were a medium sky blue, and 
the smaller letters were black, while the 
panel molding was standard Chinese 
red, as were also the poinsettias in the 
flowerpot. The latter form the central 
point of interest in the design and focus 
attention at this point, allowing easy 
eye movement to the items which are 
below. 

Red could also have been used on the 
three urns at the top of the frame if 
more “flash” had been needed or desired. 
Remember that accent colors such as 
the Chinese red used here and the light 
but bright blue of “Dwyers” lose their 
effectiveness if a large amount is used. 
Too much color quickly becomes too 
little accent. 

Such a sign as this is practical in that 
it can be kept in repair, washed clean at 
any time, and repainted at leisure dur- 
ing the winter months, or at any con- 
venient opportunity. 

Another type of design and color 
treatment, but one involving the same 
principles, had to be worked out for the 
orchestra stands illustrated. The name 
of the organization, “Crusaders,” sug- 
gested the use of a heraldic shield with 
the name of the orchestra and the ini- 
tials of the leader in a style appropriate 
to the whole concept. 

Since the orchestra expected to move 
around considerably, the stands were 
made so that the music shelf let down 
when the two sides folded against the 
back face of the panel. The folded stands 
could then be packed in cases in sets of 
four. This would prevent them from 
being damaged in transit. 

The panels were given a coat of 
enamel undercoater and two coats of 
ivory-colored four-hour eggshell enamel, 
which was chosen to avoid glare. To 
save time in painting the blue shields, 
several cardboard masks or stencils 
were made from chip-board stock, which 
was first given two coats of shellac as 
a sizing to prevent any absorption of the 
enamel. 


INCE it was necessary to keep each 
mask tight against the panel around 
the border line of the shield, masking 
tape was glued against the back of the 
chip-board stock, gummed side out, be- 
fore the inner shield piece was cut out 
and discarded. Masking tape is a heavy, 
tough paper stock with a nondrying ad- 
hesive on one face. It is made from % 
to 2 in. wide and is sold in 50-yd. rolls. 
This enables masking sheets, stencils, 
and the like to be fastened tightly in 
place and later pulled off without dam- 
age to the surface or finish. Such sten- 
cils can thus be used over again until 

| worn out from handling. 
The mask, prepared in this way, was 
applied to the panel, and the shield area 
| wa painted (Continued on page 128) 
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one of those 

big he-man 

size tins 

proves it... 

2 full ounces 


Copyright 1937, LicceTt & Myers ToBacco Co. 
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DISSTON 


-—of course 





D-23 


$3.85 








(illustrated) 














time to buy a 
new Hand Saw 


Enjoy the treat of a finer 
saw than most men have 
ever owned! Ask dealer for 
DISSTON D-23. Light- 
weight, straight back, nar- 
row blade. Butt, 634"; point, 
11%". Precision balance, 
true taper, easy running, 
fast cutting. Disston’s 
world-finest saw steel. 
Mirror polish, striped 
back, beautifully etched. 
Applewood handle, full 
carved. Cross-cut or rip. 
One of Disston’s finest. 26" 


length for only . . $3.85 


Ask your dealer also to 


show you DISSTON D.-s, 


world-famous as the “Saw Most Carpenters Use’. 
Skew back. 26” length, $3.50. Also made Light- 
weight Pattern for home workshop ...... $3.50 


—*sy5 == FREE MANUAL=— = 


a 


S 2 ™ . T > 
ied ' How to Choose and Use Saws— 


/ $5 


answered 


in “Saw, Tool and File 


‘tog844ON / Manual”. FREE. Mail thisto Henry 


7 


May» 
r wu, la 
Name 


Address 


Disston & Sons, 
Tacony, Philadelphia, U.S. A 
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Better Signs Made by 
Using Jig-Sawed Letters 


(Continued from page 127) 
one coat of blue enamel. This 


allowed to dry hard before the 
lifted off and used for the 


with 
was 
mask was 
next panel. 

The letters for “Crusaders” were jig- 
sawed from three-ply birch panel stock, 
sanded smooth on all parts, then given a 
coat of undercoater and one coat of 
white enamel on all edges, as were also 
the “L” and “F.” All the raised letters 
were then glued and bradded to the 
panel after the “L” and “F” spaced had 
been gold-bronzed, dried, and outlined 
in a \%-in. wide black border. 


aye the applied letters were hand- 
brushed with deep, rich blue on the 
“L” and “F,” while “Crusaders” was 
coated with standard Chinese red to 
give the proper accent to the whole. The 
raised panel-molding border was coated 
in four-hour black enamel, and the fold- 
ing back-frame panels were given a coat 
of flat black to make them invisible be- 
hind the footlights. 

During one stage of the final color 
treatment, the faces of the letters all 
appeared in white against the azure- 
blue shield. This gave a dainty effect 
and would have been excellent for some 
other purpose, such as a sign for a 
girls’ orchestra or a beauty shop. For 
the men’s orchestra, however, more color 
was needed, so the Chinese red was 
added. 


Protecting the Canvas 
on Boats and Kayaks 


Here is an easy yet durable method of 
finishing the canvas on canvas-covered 
boats and kayaks. First apply one coat 
of equal parts of boiled linseed oil and 
kerosene. Allow it to dry thoroughly, 
then use a putty knife to apply a coat of 
zine ground in oil, filling all the pores 
and smoothing the surface. After this 
has dried, finish with two coats of color 
ground in oil. 

This finish does not make the canvas 
brittle, will not peel, and has given me 
satisfactory service for seven years. The 
canvas is pliable and tough, a combina- 
tion that makes it resist puncture when 
coming in contact with snags and 
stones.—F rep H. ScHULTZ. 


Vacuum Cleaner Keeps 


Workshop Dustless 


3EING among those who dislike the 
task of cleaning up sawdust and shav- 
ings, I solved the problem by using an 
old vacuum cleaner and a long flexible 
rubber hose. By fastening the end of the 
hose near the machine in use and turn- 
ing on the switch, a great deal of clean- 
ing is eliminated. With various attach- 
ments, it is a simple matter to clean off 
the workbench, machinery, and odd 
corners.—GalIL M. Fos ter. 


Old Tire Chain Cleans Soot 
from Long Stovepipes 


Lonc stovepipes to which elbows are 
riveted in such a way as to make it dif- 
ficult to remove the soot, can be cleaned 
by sliding an old tire chain back and 
forth inside the pipe.—J. J. Epwarps. 
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CLEAN OUT 
WITH 


FILL UP 
WITH 
ANTI-FREEZE 





A WINNER FOR WINTER 


Don’t waste anti-freeze by putting it in a 
dirty radiator. It heats up needlessly and 
boils away rapidly. Spend ten cents and 
very few minutes to clean the radiator thor- 
oughly with Sani-Flush. 

ust pour a little of this powder in the 
radiator. (Follow directions on the can.) 
Run the motor. Drain, flush and refill with 
clean water. That’s all there is to it. Dan- 
gerous lime deposits are purged away. Rust 
and scale are Souished. The delicate veins 
of the radiator flow freely. Sani-Flush can- 
not injure aluminum cylinder heads or motor 
fittings. Look for Sani-Flush in most bath- 
rooms for cleaning toilets. Sold by grocery, 
drug, hardware, and five-and-ten-cent stores 
—25 and 10 cent sizes. The Hygienic Prod- 





ucts Company, Canton, Ohio. 
5! fe 
CAUSTIC 











«s 
Sani-Flush 
KEEPS RADIATORS CLEAN 
41 | 4Z TOOL OF 
a] AYN DIE: 3 1001 USES 
Grinds - Drills - Cuts - Polishes ae 
Carves - Routs - Saws - Sands 
Sharpens - Engraves 


A whole shop full of tools 
in one for work on all met- 
als, alloys, bone, resins, glass, 
stone, wood, etc. Uses 200 
accessories. Saves hours of 
tedious work. 13,000 r. p.m. 
ACor DC, 110 volts. $10.75 and up, postpaid. 3 
Accessories Free. 


many 
Socket 







DE LUXE MODEL 
For constant service, nothing com- 
pares with this easy-to-handle pro- 
duction tool. Saves time and labor. 
Fastest, smoothest, most powerful 


tool for its type and weight. 25,000 r.p.m. 
$18.50 postpaid, 6 Accessories Free. 





Get a Demonstration at Your 
Dealer’s or Order Either 
Model on 10-Days Money- 
Back Trial. Catalog Free. 


CRAFTSMAN'S PROJECT BOOK 
“Pleasure and Profit with a Handee"’ 
Easy working plans for making many 
4 interesting and unusual projects, 25¢ 

stamps or coin. 


[) Send Catalog C) Project Book 
[1 $10.75 Model [J] DeLuxe [SendC.O.D. 


Pn ken cdcacdegrvecsetinadgdnissescaachias 
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Silver Napkin Rings 
(Continued from page 95) 


the holder is made slightly convex across 
its width. 

The next operation is to bend the hold- 
er to shape. This is done over a tool 
made from a piece of *%-in. steel rod and 
held in the vise. Not only is the metal 
bent in the center where marked, but 
also slightly at both ends, so as to bring 
the joint in the center of the bend. In 
the case of a rectangular napkin holder, 
however, the joint is made to come at 
a corner. 

The ends of the work are held togeth- 
er by a binding of iron wire, and the 
joint is hard soldered. This is followed 
by pickling to remove the scale. Finally 
the piece is polished. 

In general it will be found that almost 
all metals are easier to saw before being 
annealed, but it is essential that the 
work be annealed before bending and 
similar forming operations are at- 
tempted.—JosePpH HAGANS. 


Copper Letter Holders 


(Continued from page 107) 







meet 


















a ae oe ee 
lh aMMEH DOwNT— CALENDAR POCKET 
TO LINE 






| ON REVERSE SIDE 7 





HAMMER age LINE — 
+ ——$— = $--t-zt-4 

BEND Back | the metal for a 
—j_|—_|_14 | letter holder com- 


i 1 ] 
{"SQUARES | 


See SRE SUES Oe Oe 


| bined with a 

calendar. The cal- 
endar clip is fas- 
tened on the 
See Bee Set Ges OS a back with rivets 











the outside or face of the letter holder. 

The piece for the other design is cut 
and hammered in the same manner. A 
section is cut out for the calendar pad, 
four holes are drilled for attaching the 
pocket, and the piece is bent to shape. 
The pocket is made from 24-gauge cop- 
per, bent to shape and riveted with brass 
escutcheon pins. 

Dissolve a small piece of liver of sul- 
phur in about 2 qt. of water and immerse 
the pieces until they turn brown. Re- 
move, wash and dry, then polish and 
lacquer. 

A calendar pad may be obtained at any 
large stationer’s.—Dick HUTCHINSON. 


Holes in Plaster Wall Filled 
by Using Cardboard Backing 


WHEN it is necessary to patch a hole 
in plaster where the lath or other back- 
ing has been destroyed, take a piece of 
cardboard a little larger than the hole, 
force a wire through the center and bend 
the end to retain the cardboard, then 
bend the cardboard so that it can be 
pushed through the hole. Pull back on 
the wire and hold the cardboard firmly 
enough to form a backing for the plas- 
ter. Keep it in this position for a few 
minutes to allow the plaster to set, then 
clip off the wire and push the imbedded 
part back through the wall with a nail 
or another wire. In work around flues, 
use tin instead of cardboard.—M. G. 








SHARPEN YOUR TOOLS’ 


Says HAROLD T. BODKIN, master craftsman 
and author of the syndicated newspaper 
feature “The Home Craftsman’s Corner” 





“THE FIRST STEP 


IN MAKING A SHIP MODEL... 


= -£ = 2 eS SS eS 
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Illustrated above is “ Sovereign of the Seas” 
designed and built by Mr. Bodkin. 


GIVE YOUR TOOLS A SHARP KEEN EDGE 
WITH CARBORUNDUM BRAND ABRASIVES 


Whether you’re building a ship model or anything 
else, sharp tools will help you turn out a better 
piece of work. It’s a real pleasure to work with 
sharp tools. A well sharpened chisel, gouge, plane 
iron, auger bit or knife cuts cleaner, faster and more 
accurately. Give your craftsmanship a real chance 
with sharp tools. 

Be “cranky” about your tools. Keep them razor- 
sharp all the time. You'll find yourself doing 
much better work. And for putting a fine, keen- 
cutting edge on tools, there’s nothing better than 
Carborundum Brand Silicon Carbide Sharpening 
Stones. Ask to see them at your hardware store. 


Mail coupon and 20¢c 













today for sample sharp- 
ening stone and useful 
handbook. Shows 

how to keep 
tools in con- 
dition. 


CARBORUNDUM 


er 
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ABOVE—Carborundum Brand 
Silicon Carbide and Aloxite 
Brand Aluminum Oxide Grind- 
ing Wheels and Sharpening 
Stones for metal grinding and 
tool sharpening. Available in 
all standard sizes and grits. 











MAIL COUPON TODAY 


FSCCHSTETSSSTSS THERES eeeeseeeeeeeeeeeee BEES 


THE CARBORUNDUM COMPANY, 
Dept. PS 7-11, Niagara Falls, N. Y. 

I enclose 20c (coin or stamps) for your 
new book, “ Carborundum Brand Products 
for the Home Craftsman;” and FREE 
Pocket Sharpening Stone. 


Name 
Street 


City 





State 


Carborundum and Aloxite are registered \ 
trade-marks of The Carborundum Company ) 









is YOUR 


family getting all 
it can out of life? 


When certain families have a 14% better chance 
for success than others—it’s worth looking into! Rec- 
ords show that families owning Royal Portables 
have a decided advantage in work, at school, at 
home. No typing experience is necessary—thanks to 


Royal’s own features, it’s easy for anyone to use. 
dans 
— DAD will put his ideas down in the 
y =F 3 clear, legible type that gets attention; 
=" will use the Royal as a stepping stone to 
=— a better job, better pay. 
i . , 
ae, MOTHER will use it every day, for 
“2 so many things; personal correspondence, 
=/ lub reports, household “‘business.”’ 
(% Morr THE CHILDREN will get a new 


Y grip on their world. Tests in 11 cities 
have shown that typewriters raise grades 
all the child’s work 
a better prepara- 


retnarkably—improve 


and give him—or her 
4 tion for jobs later on. 


A FEW PENNIES A DAY 
buys a ROYAL 


PORTABLE 


“The Typewrite r a St 


Everyone Can Use” 











~ 

FREE Touch Typing Course 

FREE Carrying Case 
FREE BOOK — Get the Free book, 


“Your 14° Better Chance for Success. 
Contains valuable tips on standing out 
in school, 





” 


getting ahead in business. 

=m ™ SEND COUPON ese = =m 

ROYAL TYPEWRITER COMPANY 

Dept. PD-2, 2 Park Ave., New York, N. Y. 
I should like to know how I can get a Royal Port- 
ble for only a FEW PENNIES A DAY, with FREE 
Carrying Case and FREE Touch Typing Course. 
I would like a FREE TRIAL of a Royal Portable in 
my home, without any obligation on my part. 
Also send FREE copy of your book, ‘““Your 14¢ 


Botter Chan or Success.” 


Nam 


Addre 







At all dregeists - 15, 30 and 50 cents 
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Last Stand of the Windjammers 


(Continued from page 


Harbor, her sails furled and yards neat- 
ly squared. As the tug of the news men 
appeared, she tripped her anchor and 
stood out to sea under the power of her 
Diesel auxiliary engines. At ten o’clock 
a whistle blew for the performance to 
begin. In exactly twenty-six minutes, 
twenty-seven giant sails—28,500 square 
feet of canvas—were set and drawing. 

The show, however, had merely begun. 
As the big ship slipped away, a buoy 
was thrown over her stern to simulate a 
man overboard. Immediately the alarm 
was sounded and the yards on the fore- 
mast were hauled aback to stop the mo- 
tion of the vessel. A lifeboat quickly 
dropped over the side. As the ship lay 
hove-to, the boat crew rowed to the buoy, 
guided by signalmen on the crosstrees. 
Within twelve minutes, the boat was 
again in its davits, the“rescued” buoy on 
deck, and the ship once more on its way. 


AY AMAZING feat of seamanship and 
dogged determination was exhibited 
aboard the Herzogin Cecilie, former 
prize training vessel of Germany. After 
the World War, Capt. Gustav Erikson, 
noted sailing ship owner of Finland, 
bought her for a mere $20,000, to take 
her place as the crack ship of his Cape 
Horn grain fleet. Under Capt. Ruben 
de Cloux, a Swedish Finn, she set sail, 
in ballast, for Australia. Her crew was 
made up chiefly of boys in their teens, 
most of whom had never sailed in a 
deep-sea square-rigger before; some 
were apprentices who were paying for 
the experience. 

In a raging gale, north of Scotland, the 
ballast suddenly shifted. The great Her- 
zogin Cecilie fell on her beam ends, with 
the tips of her topgallant yards trailing 
in the sea. In danger of being carried 
to the bottom at any instant, Captain 
de Cloux and his boy crew set to work 
in an attempt to restow the ballast. 
Day and night they worked, exhausted 
and almost foodless, the Captain al- 
ways leading. After four days of terror, 


the giant four-masted ship was once 
more on an even keel and sailing on 
her way. 

Considered by many ship lovers as 


the finest square-rigger still on the seas, 
the Herzogin Cecilie met her end just 
last year, going aground off the Devon 
coast of England. A public appeal was 
made for funds to salvage her and re- 
her again to the grain trade, in 
which she had made history. Before 
sufficient funds could be obtained, how- 
ever, a storm caught her and broke her 
back on the rocks. 

To get a glimpse of the amazing mod- 
ernness of one of the newest big sail- 
ing ships built especially for cadet train- 
ing, let us inspect Brazil’s Almirante 
Saldanha as she lies at anchor in the 
Hudson River at New York City, a port 
of call on one of her regular cruises. 


store 


S WE first see her from the thwarts 

of the cutter that takes us to her 
side, her fine lines and spick-and-span 
trimness suggest a well-groomed yacht. 
She is as long as one and a half city 
blocks, and some fifty-odd feet wide. 
Her four tall masts are bare now, but 
plainly rigged for four square sails on 
the foremast, and schooner sails on the 
main, mizzen, and jigger. Twenty sails 
in all, the boatswain tells us, flaunting 
27,000 square feet of canvas before the 
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wind. When fully manned, she carries 
twenty-five officers, 100 cadets, thirty- 
four warrant officers, and 300 seamen. 

On this ship of an era which is prac- 
tically past, we find gyro-compass and 
fathomometer, radio direction finder, 
and powerful electric generating plants. 
With its hull divided by a maze of water- 
tight bulkheads and double bottom, the 
vessel is practically unsinkable. Steam 
plants supply heat for chilly weather 
and power for capstans and winches. 
Distilling plants provide fresh water 
when the supply gives out. And should 
the wind fail completely, she carries oil 
enough in her fuel tanks to drive her 
12,000 miles, at eleven knots, under the 
power of a 1,400-horsepower Diesel 
engine! 


LECTRICALequipment suchas genera- 

tors, motors, and control gear, had to 
be especially designed to meet the ship’s 
peculiar needs. One of the requirements 
was that all this equipment must oper- 
ate satisfactorily when inclined fifteen 
degrees from level in any direction. 
This was to insure uninterrupted service 
when the ship rolled or pitched, or sailed 
for long periods heeled over on a single 
tack. Special bearings had to be devised 
to satisfy these conditions. 

The United States Navy has given up 
deep-sea sail training, consuming 
too much time that is needed for other 
studies. Periodically, efforts are made 
to revive it, some proponents suggesting 
that the U.S.S. Constitution, “Old Iron- 
sides,” be made the training vessel. 
Since her reconditioning, this historic 
frigate is in thoroughly seaworthy con- 
dition. 

The United States Coast Guard also 
has given up sail training, but with 
greater reluctance. Its last training ship, 
the Alexander Hamilton, barkentine- 
rigged steamship, was retired several 
years ago, and Congress has thus far 
failed to appropriate funds to build a 
new one. 

Cadets of two of the four state-oper- 
ated merchant-marine academies in the 
United States, however, still learn the 
ways of the sea from the fo’csles, poops, 
and rigging of ocean sailers. Boys from 
Pennsylvania train on the schooner- 
rigged Annapolis; boys from Massachu- 
setts, on the bark Nantucket. Both of 
these vessels are really steamships, 
former Navy gunboats fitted with auxili- 
ary sails. Each spring they set out 
from the Philadelphia and Boston navy 
yards, respectively, heading generally 
for Europe or South America. They 
pride themselves on usually making at 
least half the voyage under canvas. 


as 


AS TO the practical value of sailing 
shiptraining, experts disagree. Critics 
say that the greater part of the knowl- 
edge gained under sail is useless, or even 
must be unlearned, when a cadet steps 
aboard a steamship. For instance, they 
point out, the steering of a sailing vessel 
is not done by compass, but by the feel 
of the wheel and the direction of the 
wind. The finest sailing-ship helmsman 
steers by an instinct that comes from 
long experience. No matter how expert 
he becomes, however, steering a com- 
pass course on a steamship, with a steer- 
ing engine between wheel and rudder, 
is an entirely different matter requiring 
new training (Continued on page 131) 
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Windjammers’ Last Stand 


(Continued from page 130) 


that must start right at the very bottom. 

One of the last nations of the world 
to abandon auxiliary sails for her 
warships, Great Britain was the first 
ereat maritime power to give up sail 
training entirely for both her navy and 
merchant marine. Several attempts to 
revive it have been futile. She still 
owns a few beautiful sailing vessels, 





including the bark Arethusa and the 
schooner Westward, on which cadets 
are quartered and taught, but these are 
moored and probably will never again 
go to sea. | 

“The deep-sea sailing ship has disap- 
peared” says the report of a special com- 
mittee of the British Shipping Federation, 
in answer to criticism. “Her memory has 
been surrounded by glamour and ro- 
mance, which has been the inspiration of 
1 good deal of sentimental but not very 
practical talk. The boy who served two 
years’ apprenticeship in sailing ships, 
beyond acquiring considerable agility 
aloft, would not develop any character- 
istic which he could not acquire in a 
steamship.” 


NLY a few months ago, on the other 

hand, the Royal Canadian Navy de- 
cided to go back to sail for training its 
future officers. “It is fundamental that 
ailors should know how to sail,” said 
one authority. “They should know how 
to work aloft, know what the wind and 
sea do to a ship; and these things cannot 
be learned in steam.” To back up their 
conviction, they have just built a 
schooner for use as a school ship. 

To Captain J. H. Tomb, U.S.N. (Ret.), 
Superintendent of the New York State 
Merchant Marine Academy, limited sail 
training, while not at all necessary in 
the technical education of a steamship 
officer,makesa wonderful proving ground. 
Take a group of boys for a three-months 
cruise on a sailing ship, he says, give 
them a taste of hauling sails and laying 
aloft in all kinds of weather, let them 
face some of the elemental furies of 
wind and sea, and the real sea-loving 
boys who may profitably study to be 
officers will prove themselves. The rest 
may go back to their desks or farms 
without further waste of time. 





}-ORGETTING technical quibblings 
about the length of time needed in 
sail, or the relative abilities of men 
trained in sail and steam and of men 
trained in steam alone, both advocates 
and opponents of sail training agree 
without qualification upon this primary 
use of the sailing ship. The last fight of 
the windjammer for its life on the sea 
will therefore probably be still a long 
one, 


Menus Painted on Roof 
Advertise Restaurant 


LUNCHEON menus painted on the roof 
of a restaurant in New York City serve 

a novel form of advertising designed 
to catch the eye of office workers in 
adjacent skyscrapers. Popular dishes are 
listed on the roof-top menu in letters 
from two to four feet high. The unique 
bill of fare is plainly visible from win- 
dows as far up as the fiftieth story of a 
ne office building in the next 
lock. 














Bis Baap i jee 





You’ll be grateful for a tinful of good old 
Half & Half. Cool as the thought you’ve 
been hooked for a raffle. Smooth as the 
news: “The turkey is yours.”’ Fragrant, 
friendly, full-bodied tobacco that won’t 
bite the tongue—in a tin that won’t bite 
the fingers. Made by our exclusive modern Not a bit of bite in the 
process including patent No. 1,770,920. Cool tobacco or the Telescope 


Tin, which gets smaller 


and smooth. Smells good. Makes your and smaller as you use- 


pipe welcome anywhere. Tastes good. Your up the tobacco. No bitten 
fingers as you reach for a 
password to pleasure! load, even the last one. 




















Copyright 1937, The American Tobacco Company 


HALES*2 HAL FEF 
The Safe Pipe -Tetbacce 


FOR PIPE OR CIGARETTE 
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Superfex Heat-Director No. 1035 


COMFORTS 


NO STOVE EVER 
COMBINED BEFORE 


@ The oil burning SUPERFEX 
HEAT-DIRECTOR offers stove- 
heated homes, stores and offices 
four comforts no stove ever com- 
bined before: 


2 With its shutters all closed, 
SUPERFEX circulates heated 
air, like a warm air furnace. 

2 With shutters open wide, SU- 
PERFEX radiates heat out into 
the room where you can feel it. 

3 With the adjustable shutters 
opened at any desired angle on 
one, two or three sides, heat 
rays are thrown downward to 
warm the floor. 

4 Because SUPERFEX burns 
fuel oil, it responds instantly 
to regulation, giving a wide 
range of clean heat and doing 
away with uncomfortable ex- 
tremes of temperature. 

Have your dealer give you a complete 

demonstration. SUPERFEX is made in 
several sizes, in beautiful modern design 
and porcelain enamel finish. 


Ask about easy buying plans. 
Send for our tree booklet. 


The Mark of Quality 





t—2 


SUPERFEX 


OL BURNING HEATERS 


PERFECTION STOVE COMPANY 
7876-8 Piatt Ave., Cleveland, Ohio 


Please send me the booklet about SUPERFEX 
HEAT-DIRECTORS and RADIATING HEATERS. 
Name 
ST. 00 O.9. By cctotensiede nen 
Poet CGGD isensintincnssii J we a 


County State 
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Home Workshop Bench 


(Continued from page 109) 





and-tenon construction could be used, 
but if lag screws and bolts are placed 
where indicated in the drawings and 
the remainder of the joints are securely 
nailed, the bench will be amply rigid. 
The top may be made of 2 by 6-in. 
planks laid flat, but it is much better to 
use strips sawed about 2 in. wide and 
placed together, edge grain up. Holes 
are bored through these strips as shown 
for long *-in. bolts or rods threaded at 
both ends. These holes must be the 
| exact size of the rods so that the wooden 
strips will have to be driven into place. 
After the top is assembled and the rods 
screwed up tight in the countersunk 
holes, the upper surface should be cross 








LIST OF MATERIALS 


No. 
Pc. Description ae W. L. 
4 Legs 2 6 30 
Top side rails 1 5 46 
2 Top end rails 1 5 22 
Bottom end rails 1% 5 22 
1 Spreader 134 5 43% 
13 Top members 134 134 48 
2 Cleats for fastening 
top 2 2 17 
4 Vise ways (oak) 4g 134 15 
8 Vise guides v4 4 15 
2 Vise heads 
(hard maple) 1% 4 12 
2 Vise faceplates 
(maple) A 4 12 
1 Vise supports (4) 2 5 96 


Bolts or threaded 
rods, nuts, and 
washers for top ¥g dia. 22 
Bench dogs 
Vise screws, complete 
8 Lag screws 


(minimum) ¥g dia. 4 
4 Draw bolts and wash- 

ers (minimum ) ¥g dia. 6 
Note: Additional lag screws, bolts, or nails 


will be required, depending upon the method of 
assembly used; also screws for attaching the top. 
All dimensions are given in inches. The wood 


is yellow pine except where otherwise noted. 
The price will vary to some extent with the 
locality, but in Miami, Fla., the complete list, 





including all hardware, is priced for delivery at 
$10.04. Some expense may be saved by using 
lower grade stock, by providing only one vise, 
and by using a plain instead of a built-up top. 











LOW COST POWER 


















with this 
KRW-FORD V-8 Unit 


Here’s dependable, low-cost power up to 
60 H. P.—complete, compact, portable. 
Ideal for line shafts, welders, compres- 
sors, hoists, pumps, amusement devices, 
well drillers, agricultural, oil field and 
contractors’ equipment, etc., etc. The 
most complete industrial power plant 
built. Uses gasoline or natural gas. 


Assembled with brand new heavy-duty 
Ford V8 Truck engine. Large capacity 
radiator protected by heavy screen. En- 
gine rubber mounted—outfit complete 
with governor, gas tank, 17-plate battery, 
instruments, etc. Available also com- 
pletely enclosed with sheet steel housing. 


Write for complete information, price, 
and data showing how this unit will pay 
for itself out of savings in a few weeks, 
whether operated on gasoline or natural 
gas. You can buy thru your Ford Dealer 
and benefit by local service and low-cost 
Ford engine replacement feature. 


THERADIO LEADER 


438 
The Cimazing WNGHT 


Il TUBE ALL-WAVE 
SUPERHET 
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planed by hand to get it level and then 
smoothed by planing and scraping it 
from end to end. 

Before the top is finally bolted on, pro- 
vision must be made for the vises. Good 
commercial vises are desirable but cost- 
ly, so the vises in this case are home- 
made. Two ordinary iron bench screws 
are required. They are available at any 
large hardware store. The standard di- 
ameters of the screws are 1, 1%, 14, and 
1% in., and any of these sizes is satis- 
factory. The screws, which come com- 
plete with handles, are installed as 
shown. The tail vise may be omitted. 

The vise ways and way guides serve to 
keep the jaw of each vise from turning 
with the screw and also to keep it par- 
allel to the faceplate. The faceplate is a 
hardwood piece screwed on the bench, 
through which the ways slide. 

Two metal dogs may be purchased to 
fit in holes placed where indicated in 
the bench top. Square wooden dogs will 
serve as substitutes if necessary. 

The bench top, vise jaws, and face- 
plate may be treated with several coats 
of raw linseed oil, and the screws should 
be lubricated with a little hard oil or 
vaseline. 
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1938's Radio Sensation 


with every new feature 
at a remarkably low price! Tunes the world! 


Has new Electric Push-Button Tuning—press a 
button and there’s your station! Select-O-Matic 
horizontal dial! 12” Dynamic Speaker! Auto- 
matic Frequency Control! 7 Watts Output! Pre- 
selector, 3-gang condenser, ete. See this amazing 
value and 64 other 1938 KNIGHT Radios in 
ALLIED’s new Catalog. Models from 5 to 16 
tubes for every purpose. See these super-values 
before you buy. Send coupon for FREE Catalog. 


< LATEST KITS 
= Ee See the 32 new Build 
J Your-Own kits in AL 
LIED's Catalog. 
for FREE Parts Lis 











for any Popular Sci- 
ence circuit: 2 Tube 
oot Midget, Seginner’s 
All-Wave X-Band 


Receiver "Home -Made 
Radio, ete. 


goes ES 


EVERYTHING IN RADIO 
ALLIED’s Catalog is Radio's Com- 
plete Supply Guide for Dealer, Serv- 
iceman, P.A. Specialist, and Ama- 
teur-Experimenter 164 big pages 
packed with everything in radio— 
over 12,000 parts, every new develop- 
ment. Send coupon today for Freecony 


Dept. 7-L8 
833 Jackson Bivd. 
Chicago 


Send me FREE 1938 Catalog 
Send me Parts Lists for............ ogee 


EVERYTHING IN RADIO AT LOWEST PRICES 
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End Table with Tray 


(Continued from page 96) 


gether, they should be screwed to the 
shelf. The lower brace is next to be 
fitted and fastened with screws driven 
diagonally upward from’ underneath. 
The 4% by 2%-in. flats should then be 
fitted and glued to the flat side of the 
turned posts. 

Two pieces of 13/16 by 2%-in. stock 
are cut for the ends of the tray, and two 
pieces 13/16 by “% by 23% in. for the 
sides. The ends are mortised into the 
sides. If the vertical spindle shaper is 
used, it is necessary merely to lower 
the spindle to make the grooving cut, 
once the tenoning cut has been made. 
After the tray has been glued up, the 
outside is rounded on the corners and 
molded. The inside shape at the ends 
is jig-sawed, and the glass rabbet cut 
on the shaper. 

The mirror is held in with %-in. bass 
plywood fastened with fine screws that 
are driven diagonally into the frame. 
The *%-in. dowel set in each tray sup- 
port is rounded on the end to enter a 
corresponding hole in the frame of the 
tray. The tray handles are screwed to 
the frame from underneath. 

Cover the bottom of the tray with felt. 
The molded edge of the shelf and the 
tray handles may be stained black with 
good effect, if desired.—DoNALD A. PRICE. 


Long Extension Lamp Cords 
Hazardous in the Shop 


To osTAIN electric light wherever 
needed in their home workshops, some 
amateur mechanics rig up long extension 
lamp cords which are draped over hooks 
or nails. Sometimes the cord is carried 
over a pulley and provided with an 
extra sliding pulley and weight to take 
up the slack automatically. 

No electrical inspector would approve 
such expedients. A portable cord should 
never be hung over a metal hook be- 
cause of the danger of chafing the in- 
sulation. A heavy weight is bad because 
it puts a strain on the cord. 

There is no substitute for providing 
the necessary number of permanent out- 
lets. However, if a long adjustable cord 
is needed, cord reels are available that 
can be attached to a junction box. 
They contain a quantity of cord on a 
reel so designed that it causes the cord 
to catch at any desired length.—H. §S. 


Screw-Point Tool Removes 


Rag Stuck in Rifle 


WHEN a Cleaning rag becomes stuck 
in a rifle, it can usually be removed 
with a homemade tool that works on 
the corkscrew principle. Obtain a length 
of 14-gage or slightly heavier copper or 
coppered wire. The length should be 
about 6 in. longer than half the length 
of the barrel. From a ring at one end 
to serve as a handle and for hanging 
the tool up. To the other end, solder a 
brass wood screw of the same thickness 
as the wire, after the screw head has 
been cut off. Tear an old rag into strips 
and wind them around the wire until it 
IS an easy fit in the barrel. This pro- 
tects the rifling of the barrel and centers 
the screw. Now insert the tool in the 
bore, press, and turn to right. When 
you have felt that the screw has bit into 
the obstruction, draw the rag out.— 
I. H. STRACHAN. 




























For Finishing, Squaring, 
Plain or Compound Miter- 
ing, Fitting and Grinding 
on Wood, Metal, Bone, 
Plastics and many other 
materials, this new disk 
sander brings to every shop 
—large or small—the same 
accuracy, dependability and 
convenience that have made 
Delta tools famous all over 
the world. 


PRECISION DISK SANDER 
FOR ACCURATE WORK 


The skill and ingenuity of Delta engineers is exemplified in this new 12” Disk Sander 


which is featured in the new 1938 line of Delta motor-driven tools. 


Not merely 


another sander, this quality tool is designed to meet every requirement for ACCURATE 
convenient sanding. From its specially machined, true-running 12” disk to its unusually 
large tilting table, its husky spindle carried on self-sealed ball bearings, this latest 
Delta tool is built for long life, low power consumption, accurate dependable results and 
maximum convenience in operation, Available in two models: Direct-drive, using the 


Delta 13 h.p. motor with 


disk fitted directly onto the motor shaft; Belt-drive, for those 


who wish to use their own motors, or for use in districts where odd frequency or odd 


voltage motors must be 


used. (This belt-drive model permits speed to be suited to 


individual sanding or grinding requirements.) The full story of this unusual tool, together 
with specifications and prices, is found in the new Delta 1938 Catalog. Send for it today! 





A complete line of new 
17” and 14” Drill Pres 

is included in the 1938 
Delta tools. Delta Dr 
Presses have won worl 
wide recognition in small 
shops and large as offer- 
ing maximum drill pre 
value. 










New 14” metal-cutting 
band saw. Takes the place 
of power hack-saw. Cuts 
almost any material. A 
remarkable time dnd 
money-saving tool. 
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Specifications 


12” disks, flat and true-running, for accurate work to outline. 
Specially machined to insure proper adhesion of abrasive disks. 
Table 9°4”x16%4,”". Polished surface with 34"x%,” slot for Auto-set 
miter gauge. Table tilts 45 degrees, and is carried on rigid, well- 
designed trunnions with large, convenient clamp knobs. Tilt scale 
on front trunnion, with adjustable pointer. Husky shaft for belt-drive 
machine carried on self-sealed bearings. No lubrication required for 
life of bearings. Sawdust blower available, making machine adaptable 
for locations where usual disk-sander dust is objectionable. 


NEW 1938 DELTA TOOLS 


Numerous improvements, new features, refinements, new accessories and 
new tools are found listed in the latest 1928 Delta Catalog which is just 
off the press. The new Delta metal-cutting Band Saw, the new Shaper 
Cutters, the various models of the 17” and 14” Drill Presses, are but hig! 
spots of a complete line of quality, precision tools of vital interest to every 
craftsman. The scope of Delta tools has widened from the smallest home 
workshop to the largest industrial plants in the world. Delta tools have 
aided in the new industrial revolution. Get the full, fascinating story in 
the latest Delta Catalog. Send coupon below for your copy — TODAY! 


Send For CATALOG 


The 1938 Delta Catalog is the guide book to modern motor-driven tools. 
It tells “‘what’s new in tools,’’ gives the latest improvements and refinements 
in motor driven units, and full information about the newest tool accessories 
Send coupon for your copy and the latest Delta Project Book No. 4—packed 
full of new and different things to make, with many photographs, working 
drawings, and complete instructions. Enclose 10c for Project Book, Catalog 
will be mailed postpaid. 


Delta Mfg. Co., 600-634 E. Vienna Ave., Milwaukee, Wisconsin 





DELTA MANUFACTURING CO., Dept. 61137 
600-634 E. Vienna Ave., Milwaukee, Wis. 

I enclose 10¢ (stamps or coin) for which please 
send me one copy of the new 1938 Book No. 4 of 
“Practical Delta Projects.’’ Also place me on your 
mailing list to receive 1938 Delta catalog of quality 
motor-driven woodworking tovols. 





Name 
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No. 415-YA, 914” swing by 3’ bed Workshop Bench Lathe 
with Adjustable Belt Tension Countershaft, $4 2200 


14 H.P. Reversing Motor, Switch and belts 
($15.00 down, $6.00 a month for 18 months) 


The 9-inch Workshop Lathe is a Precision 
Lathe with Back Gears, large V-ways on 
lathe bed, a Precision Lead Screw, and is de- 
signed to handle the most accurate jobs in 
manufacturing—in the tool room, in home 
workshops and automotive machine shops. 
Other features include Twin Gear Reverse to 
lead screw, Ball Thrust Bearing on Spindle, 
and Automatic Longitudinal Screw Feed to 
Carriage. Takes 38 attachments. 

FIVE OTHER SIZES: South Bend Precision Lathes are 
manufactured in 9”, 11”, 13”, 15” and 16” swing, and in 

bed lengths 3’ to 12’. 


FOR THESE BOOKS 
**How to Runa Lathe” 
has 160 pages showing 
every lathe job. Over 
1,500,000 copies sold. 
25c each. Catalog No. 
15-Y describes, and 
prices 9” Workshop 
Lathe in 8 drives and 4 
bed lengths. Copy sent 
free postpaid. 





oe oe oe ere ere eee os 
South Bend Lathe Works, 
852 E. Madison St., ' 
South Bend, Ind., U.S.A. 


ee ee oe oe oe og 






Please send me the following: ' 
] No. 33LB “How to Run a Lathe,” 25¢ ' 
| No. 15Y 9” Workshop Catalog, Free ‘ 
] Easy Payment Purchase Plan i 

N ime : 

Address ! 

City tate : 








SOUTH BEND (ccision 


9x3 Genuine SOUTH BEND WORKSHOP | 
PRECISION LATHE - On New Low Terms 


“A Back-Geared Screw- 


Cutting Precision Lathe ) 
Weight 320 lbs 


——_ 

LATHES FOR MANUFACTURING, 
THE TOOL ROOM AND THE SHOP 
¥ . 


a 
Or 





SYNTHANE CORPORATION 
Oakes, Penn. 





Sidney, N. Y. 
17 South Bend Lathes in Use 


| | 
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TRY THIS pectseon 


reveals fine detail, you are not seeing all there is. 
power can result only from precision optical parts. 
Lomb microscopes, from the most elaborate research instrument 


Ra ial e of accessory equipment. 


st" BAUSCH & LOMB 


MONTHLY 








MICROSCOPE 








OU use a microscope because you want to be able to see tiny 


Unless your instrument has the resolving power that 
Such resolving 
Bausch & 


to the lowest-priced amateur microscope, are precision instru- 
Model R (at left) 75 to 300 power, $21, including 455- 


New Gem, 75 to 172 power, $14.50. Laboratory 


and research instruments, $38 to $774.50. Also a complete line 


Send for literature. 


195 BAUSCH ST. 
ROCHESTER, N. Y. 
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EFORE pressing soft steel pins into 

parts of similar material, coat them 
with copper sulphate. This fills up any 
slightly irregularities in the surface of the 
pins and prevents the metal from galling or 
tearing. Furthermore, pins treated in this 
way are not likely to become rusted in. 

Never oil welding equipment, and keep 
all oil and grease away from it so as to 
avoid the danger of fire and explosion. 

Although the initial cost of rocker-type 
motor bases is higher, the more efficient 
performance made possible by this type of 
mounting offsets the cost within a short 
time. 

Nitric acid produces a black spot on 
steel, and the darker the spot, the harder 
the steel. Unlike steel, iron remains bright 
when touched with nitric acid. 

Cotter pins, bolts, nuts, washers, taper 
pins, and other small machine parts are 
now made from stainless steel. They come 
in handy where corrosion is an important 
factor. 

Brass or bronze bushings or studs, if 
turned by error slightly too small for the 
parts into which they are supposed to be a 
press fit, can usually be brought to the 
desired size by tinning them with a little 
solder. 

. . . 

When hardening die- or tool-steel parts 
containing tapped holes, take the precaution 
to screw steel plugs of low carbon content 
into the holes beforehand. These will pre- 
vent the threads from shrinking and be- 
coming distorted in the hardening process. 
The soft steel plugs are readily removed 
after the work has been hardened. 

Never drive dowels into blind holes if it 
is possible to drill the holes right through. 
At some future time the dowels may have 
to be driven out. 


Machine design loses something of its 
mystery if the beginner in shopwork re- 
members that the most complicated device 
is a combination of only two motions— 
reciprocating and rotary. 

For lubricating the cutting edges of tools 
used for very fine work, castor oil or whale 
oil is preferable to cheaper lubricants. 

se 

Machine set-ups of a complicated nature 
can be made clearer to new workers by 
supplementing the blueprint and instruction 
sheets with a photograph of each set-up. 

Save the cuttings and waste material left 
over when gaskets are made from sheet 
asbestos. If moistened, this waste asbestos 
can be wadded into a ball of the consistency 
of dough and used for repairs around 
furnaces, automobile mufflers, and the like. 
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Inexpensive Equipment 
for Lighting a Stage 


(Continued from page 113) 


together with tape a core of short iron 
wires in such a way that the latter may 
be slipped in or out of the helix. You 
can put this in a space of about 15 by 
5 by 5 in. 


N ALTERNATE method of making a 
dimmer is to use a 1-gal. crock filled 
with salt water. Cut a sheet-metal tri- 
angle just large enough to go into the 
crock. Attach a cord to the triangle, and 
by means of a pulley or wooden shaft, 
provide for moving the sheet-metal tri- 
angle in and out of the salt solution as 
shown. For the other connection, mere- 
ly bend a strip of sheet metal over the 
top of the edge of the crock so that the 
metal extends down into the salt water. 
This is a cheap type of dimmer, easily 
constructed. By experimenting with the 
proportion of salt in the water, you can 
determine the amount necessary to carry 
the load. 

If you wish to build your switchboard 
in a galvanized-iron box and use a gal- 
vanized-iron panel, the basic plan is the 
same, but there are a few minor changes. 
The controls in each circuit are mounted 
so that the supporting bracket for each 
row of outlet switches and dimmer plugs 
forms a continuous strip of metal, which 
icts as a stiffener. 

When the circuits are assembled, one 
side of each outlet and switch should be 
wired with one continuous wire, and the 
opposite side of the outlets and switch 
provided with leads as illustrated. The 
leads are bolted to the panel so that they 
are in a position to be connected to a 
No. 10 main-line wire leading to the 
main switches. 


ECAUSE of the possibility of shorts 

and shocks on open knife switches, 
it is advisable to use standard parts of 
a sufficient capacity in all circuits, and 
the switches should preferably be of a 
silent type. The transformer, bells, and 
buzzer can be mounted on the back of 
the box, and long enough leads can be 
provided to allow the panel to be swung 
on hinges at right angles to the box. 

The cost of the two types of switch- 
boards is approximately the same, and 
the weight is about 20 lb. each. 

Baby spots can be easily made. Get 
a No. 10 can and*fasten it to a piece 
of “two-by-four” about 18 in. long. In 
the bottom of the can fasten a two-piece 
sign socket, or hold the socket by means 
of wires. At the end of the board, in 
front of the open can, nail a piece of 
tin doubled over twice so as to hold a 
slide made of transparent cellulose wrap- 
ping material in a pasteboard frame. 
By using such frames, you can have any 
color of light you need. If you desire a 
more powerful reflection, paint the in- 
side of the can with aluminum paint. 
Use a 60-watt bulb. 

If you want to project and converge 
the light, a can may be slit lengthwise, 
the top and bottom removed, and the 
tube inserted in the open end of the baby 
spot, telescope style. 

For portable footlights, if required, 
get two No. 10 cans, cut them in half 
lengthwise, and nail them to a piece of 
“two-by-four,” 6 ft. long. This will make 
four reflectors about 18 in. apart. The 
top of each half can should be slit down 
and doubled over to form an arched top, 
; shown. 








UTTERLY NEW CAR HEATER 


HEATS HOT IN 90 SECONDS 
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(Snpocateeies Actual X-ray of 
Saboratories ) SouthWind heat> 


\\REEXAMINATION / er by General 

is Sfavics 7 “Electric X-Ray 
Corp. Vacuum 
from manifold draws gasoline into 
sealed combustion chamber A— 
then draws burned gases thru fin- 
ned radiating labyrinth A1 and out 
thru engine manifold. Fan B blows 
air over heated fins and thru car. 
Note automatic controls C, 








@ Here’s the most amazing development in 
car-heater history! An utterly new kind of 
heater that gives billows of warmth in 90 
seconds by the stop watch, long before your 
engine warms up! And that gives more 
heat, too! 


This Stewart-Warner South Wind Heater 
is hotter and faster because it works a brand 
new way—burns gasoline in a patented, 
sealed metal chamber at an average cost of 
only 5¥g of a cent an hour. And its safety is 
proved by the famous seal of Underwriters’ 
Laboratories, Inc. 


Vacuum from the manifold draws gaso- 
line into the sealed chamber, and draws out 
the burned gases. An electric igniter lights 


BURNS GASOLINE In Patented 
Sealed Metal Chamber . . Guaranteed To 


Give MORE HEAT=FASTER! 







Th LAL 


the heater automatically —then shuts off 
automatically, so there’s no heavy drain on 
the battery. A single control knob starts and 
stops the heater, and adjusts temperature. 


Installation is simplified because the 
South Wind heater is totally independent 
of the cooling system. There’s no hose cut- 
ting, no extra thermostats to buy, no added 
loss of anti-freeze through increased leak- 
age or evaporation, 


Let this amazing invention insure billows 
of warmth within seconds in your car this 
winter. See your car dealer, garage or 
accessory dealer now. 





STEWART-WARNER CORPORATION 
CHICAGO, ILLINOIS 


STEWART-WARNER 


REG. 





out Windy, HEATER 





If you like Poputar ScieNce MONTHLY why not pass the word along to your friends. 
When an article in this magazine strikes you as being unusually good, tell your friends 
to get a copy at the newsstand, and read it. 
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IS938 FEATURES 


@ New Double Duty Shaper. Sets a new 
standard in Power Tools. 

®@ New Jig Saws. 2 models, 16" & 24”. 

@ New Ball Bearing Spindle Sander. 


@ 7 New Features on famous BOICE - CRANE 
“Tilting-Arbor’’ Saw. 


















@ New Super-safe Guard for “Tilting-Arbor” 
Saw. 











Write today for your 
copy. Sent postpaid. In- 
clude 0c for our Illus- 
trated Metal Szinning 
Instruction Book, and en- 
joy this new lathe craft. 


Please mention PopuLAR ScreENcCE MONTHLY when answering advertisements in this magazine. 135 
























“TIGHT 
CORNERS“ 


DON'T BOTHER SHORTY 





. « He’s designed for places 
other drills won’t reach 


Every mechanic who works on intricate, 
awkward assemblies needs the new Black & 
Decker !4-Inch Shorty Drill. For Shorty will 
drill in practically any place a man can reach 
his hand—saving time, money and temper 
on countless drilling jobs. And Shorty’s 
plenty powerful, too—and plenty fast—the 
equal of any standard !{-Inch Drill. 


Mail the Coupon today for the name of the 
nearest dealer where you can see and ex- 
amine Shorty—and the many other time- 


saving Black & Decker Tools 
*‘Helping Good Mechanics Do Better Work.” 


Ble. kev 


World's Largest Manufacturer of 


which are 


PORTABLE ELECTRIC TOOLS 


MAIL THIS COUPON NOW 





THE BLACK & DECKER MFG. CO., 
811 Pennsylvania Ave., Towson, Md. 
Please send me literature describing the new 


,-Inch Shorty Drill, and the address of my 
nearest Black & Decker Dealer. 


Occupation 


Address----.-------- 





. 
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New Locomotive Model 


(Continued from page 91) 
act as bearings, allowing the wheels to 
move up and down. 

The trailing truck which, on the real 
locomotive, also carries the booster, is 
begun by temporarily soldering together 
two strips of. 1/32-in. sheet brass about 
% by 14 in. Cut to the rough outline 
shape with tin snips, then drill and file 
to the finished shape. The bracket is an- 
nealed brass and is soldered to the side 
frames after the wheels are put in place. 

Both trucks are held down against 
the rails by very light coil springs that 
fit over the pivot screws. Put a washer 
beneath each spring, and make sure 
the trucks have plenty of freedom. 

The pivot for the pony truck is a 2-56 
screw. If you have a 2-56 tap, drill a 
No. 50 hole in the main frame between 
the two nuts that hold down the cyl- 
inder block, and tap it 2-56 for this piv- 
ot. Otherwise, file a 2-56 nut so it will 
fit in this space and solder it in the 
center of the frame between the nuts 
just mentioned. This soldered nut may 
have to be filed down slightly to fit. 

This completes the chassis of the lo- 
comotive, and it is ready for the super- 
structure, to be described next month. 


LIST OF MATERIALS 


| re 


Material Size 
Frame, etc. brass 3 X xX l 
(ylinder block brass gx *#xl 
Boiler thin-wall 
brass tubel in. outside 
dia. x 454 
Smokestack brass tube 5/16 in. outside 
dia. x 
Steam dome _ brass rod 14 in. dia. x ! 


\ir tanks, etc. brass rod 4 in. dia. x 6 





Cylinder headsbrass rod 5/16 in.dia.x 1 
Pilot beam squarebrass' x 1% xl 
Sheet-metal 
parts sheet brass 1/32 x 12x12 
Sheet-metal 
parts sheet brass 1/64x 12 x 12 
Handrails brass wire 0.032 in. x 24 
Crosshead 
guides brass wire 040 in. x If 
Contact shoes brass wire 0.075 in. x 6 
Motor con- 
nections insulated 
copper 
wire 24 
Springs, steel 
light coil req.) ' in. dia. x ! 
Springs, teel 
heavy coil (2 req.) 3/32 in. dia.x 4% 
Washers brass (1 


doz. req.) to fit over 2-56 
screws( 3/32 
in. holes) 


MISCELLANEOUS 
vulcanized fiber, 1/16 x ™ x 2, 
(or small lills). 


1 pe. 
cotter pins, 1/32 
esctucheon pins, smallest size 

Brass screws: 14 doz. roundhead 

1 roundhead 2-56 x 5¢; 2 


?-56 x 
flathead 


56 X and 2-56 nuts for all. 
long and 4 short O-80 steel shoulder 
crews for crankpins. 

Boiler head—a casting or turned from 
brass 


Ladder strip, 14 in. wide, about 5 in. long. 
Wheels: 6 driving, 34 in. dia., with 3 
axles; 1 pair for trailing truck, ™% in. 


dia., with axle; 9 pair for truck, 13/32 
in. dia., with axles. 
Worm and gear, 30 to 1 ratio. 
Motor, 6 volts, direct current, battery 
type. 
Nore: All dimensions are given in inches 
The parts are all stock materials except the 
vheels, motor, gears, ladder strip, and _ boiler 


id. If you have a lathe, the only manufac 
tured parts required are the motor and gears, 
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STRONGEST PADLOCK 


ever built! 





NO. 1 SECRET 
SERVICE $1 
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protect 
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ELAX!—let the Western Electric Audi- 

phone bring you every word clearly. 
This instrument, designed by Bell Tele- 
phone Laboratories, is giving greater ease 
and happiness to thousands who were hard 
of hearing. A dealer, trained in Audio- 
metric testing, will fit you properly with 
air or bone conduction receiver — which- 
ever your case requires. 
eee ce ee ee 
GRAYBAR ELECTRIC CO., Graybar Bldg., New York. 


Please send details on Western Electric Audiphone and 
name of nearest dealer. p 


Name 
Address 


City 
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The Truth About 
Poison Gas 


(Continued from page 33) 


deadly and its being harmless, just as 
carbon monoxide gas from automobile 
exhausts is deadly in a closed garage 
and harmless in the street. Fortunately, 
asphyxiating or “killing” gases like 
phosgene must be present in high con- 
centration to become any great hazard, 
and are therefore not to be feared in 
air raids on cities. 

Mustard gas and geranium-scented 
lewisite, a newer blistering gas, might 
be dropped in bombs and would be de- 
cidedly unpleasant to encounter. Neither 
is usually fatal, however, and people 
caught on a city street when a gas-raid 
alarm was sounded could find instant 
shelter in tall buildings and would be 
safe from these gases a few stories 
above the street with windows closed. 
After a raid, special squads in masks 
and protective clothing would block off 
the gassed areas with danger signs, 
closing them to traffic, and set about 
“decontaminating” them by hosing the 
poison down the sewers or destroying it 
with scrub brushes and chloride of lime. 


BOUT the greatest harm to be feared 
from an aerial gas raid on a city, 

therefore, would be the terrorizing of 
the more excitable inhabitants. For this 
purpose, army tacticians probably will 
use the relatively harmless tear and 
sneeze gases, for they do their work at 
lower concentrations and in smaller 
quantities than other war gas. 

Civilian preparedness has gone a long 
way toward removing the horrors of gas 
attacks on noncombatants. Mimic air- 
raid drills, the building of gas-tight ref- 
uges, and the distribution of masks have 
; acquainted the man in the street with 
the various methods of gas defense. In 
Great Britain, “gas schools” and educa- 
tional exhibits are teaching city dwellers 
how to use one room of a house as a 
gasproof shelter. In case of an air raid, 
the entire family can move into it and 
seal it air-tight with newspapers and 
blankets, using gas masks only if neces- 
sary as a second line of defense. 

Evidently, we do not need to worry 
much about gas attacks at home. As 
for soldiers on the _ battlefield—well, 
that is another story. 


; 








SING every known gas against enemy 
troops, air raiders may completely 
revise the tactics of warfare. Troops will 
have to be moved to the front by motor 
truck instead of by train; fixed termi- 
nals offer targets too promising for 
aerial gas attacks. If planes discover 
and attack the motorized columns, the 
men will not know whether to scatter 
for safety from explosive bombs or to 
stay in their vehicles for cover from 
| gas bombs or spray. 
Other new gas weapons will add to 
the soldier’s woes. Chemical land mines 
will be exploded, and areas sprinkled 
with liquid poison from motorized tank 
vagons, to block an advance. The latest 
compressed-gas cylinders for releasing 
wind-borne clouds of poison gas from 
front-line trenches have “silencer noz- 
zles,” eliminating the high-pitched hiss- 
ing noise of world-war cylinders that 
gave warning five to twenty seconds 
before the gas arrived. 
That is the picture of up-to-date gas 
warfare, according to those who are in 
the know. (Continued on page 138) 
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Announces 2 New Precision 


MACHINE TOOLS 





SHAPER 


Atlas makes news again! The same creative engineers 
that developed the sensational Atlas values in metal 
working lathes and drill presses now present two amaz- 
ing new precision machine tools—a new Atlas Small 
Lathe for model makers, jewelers, tool and die shops— 
and the new Atlas Bench Shaper that combines all the 
performance features of larger machines in one com- 


plete compact tool. 


The Atlas Small Lathe 

There’s never been a lathe like this 
before. All the famous features of the 
larger Atlas lathes have been refined 
down to make this small deluxe model. 

It’s a back-geared screw-cutting 
lathe with 16 speeds, reversible ee 
feeds, integral countershaft, ’-belt 
drive, Timken bearings, and a host of 
other features that make it a marvel 
of mechanical perfection. 

There are two sizes—both with 6” 
swing—12” between centers, and 18” 
between centers. But here’s the big- 
gest news—the prices are $59.50 and 
$64.50, complete less motor. Send the 
coupon today for full details. 


The Atlas Bench Shaper 


The new Shaper for tool rooms and 
shops is outstanding in two important 
respects. First, it gives you all the 
yrecision and power of large machines, 
juilt down to scale for greater effi- 
ciency and versatility on small work. 
Second, its price of $215.00 sets a new 
standard of value in metal shapers. 

It has a 7” stroke with complete V- 
belt drive from motor to spindle. 4-step 
countershaft and pinion-shaft pulleys 
provide 4 speeds between 45 and 200 
strokes a minute. For complete infor- 


mation check the coupon and mail it 
today. 


“Make Yours an Atlas Shop” 


The addition of these two new ma- 
chine tools now enables you to secure 
complete modern precision metal work- 
ing equipment from one dependable 
source—lathes ranging in capacities 
from 12” to 36” between centers, 4 
sizes of drill presses, arbor presses, 
motors and grinders, tools and attach- 
ments—and all at the unusual values 
made possible by modern Atlas engi- 
neering. Send this coupon for free 
1938 Catalog. 


9 a i aa ie ae en a en a a “7 


! ATLAS PRESS CO. | 
1155 N. Pitcher St., Kalamazoo, Mich. | 
| Kindly send me your 1938 catalog. | 
\ I am interested in: | 
| Small Lathe. Shaper I 
Regular Lathes. Arbor Press. ! 

| © Drill Press i 
1 
BR ee ALON Re a Ae l 
| 1 
Address. juiadinansenilindsuinbibeiieninaneniccbiioemipsea. a 
l 

Wie NN iia iccctsnuseirlioussiarivrandcnton ! 
St tt ee = 


1155 N. Pitcher St. 


ATLAS PRESS CO., katamazoo, michigan 
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FACTORY DISPLAYS AT 
CHICAGO —35 E. Wacker at Wabash 
PHILADELPHIA—113 N. 3rd St. 


NEW YORK=130 W. 42nd 


DRILL GRINDING 


SHAPER ATTACHMENT 
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15 Ibs. QUICK 


and beat his rivals out - 













Walter Schoendaller 
“‘A bad sickness robbed me 
f t and left my skin 
in a horribly blotchy condi- 
tion. I lost all nu f 
, and when I did go out 


iy old-ti 


Dep 

1 noticed that my girl friend 
seemed to enjoy dancing 
with the other fellows more 
than with me. We used to 
quarrel about it and almost 
broke up several times. Then 
I started taking Ironized 
Yeast. In almost no time I 
began to fill out. I gained 
15 Ibs. in 10 weeks. My skin 
cleared up, t and allt 
old pep came back. I’m r 
worrying an 


more 


Yeast 
—Walter Schoendaller, 
La Cre sse, Kans. 
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New IRONIZED YEAST 
tablets give thousands 


10 to 25 Ibs.- Quick! 


New thousands of skinny, rundown per- 
sons can say goodbye to unsightly bones, 
certain skin eruptions and lack of pep, which 





rob them of natural attractiveness and 
friends. For with this new easy treatment 
great numbers have put on normal rood- 


looking pounds, cleared their skin naturally, 
gained new pep—in just a few weeks! 

Although this new scientific formula, Iron- 
ized Yeast, was developed and perfected at 
the cost of many thousands of dollars, it 
comes to you in pleasant little tablets which 
cost you only a few cents a day! 


Why they build up so quick 
Doctors now say thousands are thin and run- 
down only because they don’t get enough 
yeast vitamins (Vitamin B) and iron in their 
daily food. Without these vital elements you 
may lack appetite and not get the most body- 
building good out of what you eat. 

Now, by anew process, the vitamins from the 
special rich yeast used in making English ale 
are concentrated to 7 times their strength in 
ordinary yeast. This 7-power vitamin concen- 
trate is combined with 8 kinds of iron (or- 
ganic, inorganic and hemoglobin iron). Pas- 
teurized English ale yeast is then added. 
Finally, for your protection and benefit, every 
batch of Ironized Yeast is tested and retested 
biologically, toinsureits full vitamin strength. 

The 1 t is these marvelous little Ironized Yeast tab- 

of the kinnlest people 


lets which have helped tl 
who needed t Vital elements quickly to gain normally 
lew peppy health 


Make this money-back test 


sand 


If, with the very first package of Ironized Yeast, you don’t 
! n to eat better and to get more enjoyment and benefit 
f " ir f l—if you don’t feel better, with more 
rengt pep and ener f you are not convinced that 
Tron 1y¥ t will give you the pounds of normally attrac- 
tive flesh you need—your money promptly refunded. So 
get Ironized Yeast tablets from your druggist today 
, ! 
Special FREE offer! 
To start tl inds building up their health right away, 
we make tl thsolutey FREE offer. Purcha t package 
of Ironized Yeast tablets at on cut out the seal on the 
box and mail it to u ith a clipping of this paragrapt 
We will nd you a fascinating new book on health, ‘‘New 
Fact About Your Bocdy.’’ Remember, results with the 
very first packa or money refunded. At all druggists, 
Iror 1 Yeast Co., Inc., Dept. 4511, Atlanta, Ga. 


WARNING: Beware of the many cheap 
substitutes for this successful formula. 
insist on the genuine fronized Yeast. 
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The Truth About 
| Poison Gas 


(Continued from page 137) 


Horrible? Humane? Much depends up- 
on the point of view. 

There is nothing particularly humane 
about blowing men to pieces with high 
explosives and riddling them with bullets 
and bayonets, leaving them to expire in 
agony or to survive as mutilated physi- 
cal wrecks. In contrast, chemical-war- 
fare men maintain, gas causes less suf- 
fering, and leaves a man whole. 

Contrary to popular belief, gas seldom 
causes permanent injuries or after ef- 
fects. One common idea is that gas 
predisposes its victims to tuberculosis, 
but a medical investigator tracking down 
this belief actually found half again as 
many cases of tuberculosis among sol- 
diers who had not been exposed to gas 
as among soldiers who had been gassed! 


S FOR the deadliness of gas compared 
to other means of waging war, World 
War figures show that only two percent 
of the total gas casualties were fatal, 
while more than twenty-five percent of 
casualties from all other causes resulted 
in death. In other words, a soldier in- 
capacitated by gas had more than twelve 
times as much chance of escaping with 
his life as a soldier wounded by other 
weapons. 

However effective it may prove on the 
battlefield, for the civilian at home in a 
city far behind the lines the menace of 
gas appears to be much less than sensa- 
tional writers would have us believe. 
Even if this weapon should be used ex- 
tensively in another war, its natural 
limitations and the improved defensive 
methods probably would do much to rob 
it of its terrors. 


Hunting Lost Worlds 


(Continued from page 43) 


colonies, just as pools are left by the 
ebbing tide of the ocean. 

When A. Conan Doyle wrote his imag- 
inative story, ‘“‘The Lost World,” he laid 
the action on the rocky, mist-enshroud- 
ed summit of Mount Roraima, a peak 
that straddles the boundary between 
Brazil and Paraguay, in South America. 
A few years ago, scientists from the 
American Museum of Natural History 
set out to scale this jungle peak. In an 
Odyssey of exploration they crept for 
days up slanting ledges of rock, losing 
their way in the interminable mist of the 
mountain top and having their shoes 
cut into ribbons by the grinding sand- 
stone. After reaching the top, they spent 
weeks studying the creatures that live 
on the twenty-five square miles of the 
summit. When they returned to civili- 
zation, they brought varieties of bird 
and animal life hitherto unknown to 
science. 





| 


XPEDITIONS such 

one now flying westward to scale 
Shiva Temple in the Grand Canyon, 
comprise a doubly dramatic form of ex- 
ploration. The scientists do more than 
penetrate hitherto unknown areas. They 
penetrate the world of the remote past 
as well. By discovering ancient forms of 
life, they seek to turn back the pages of 
history millions of years, enabling us to 
visualize more clearly the lost world of 
prehistoric times. 
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as this, and the 





PARAMOUNT PROD. CO. Dept, 11-C, 245 Broadway, N. Y. 
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LE PAGE'S 


You get the same uniform strength in bottle, 
tube or can of LePage's— standard through 


out the world. The economical fixer 


New WHIZ“2-Speed” ElectricTool 


**Worth its weight in gold’’ 

to both the professional me- 

chanic andthe hobby worker. —¥ 

ONLY MACHINE OF ITS KIND ON 

THE MARKET! Combines 2 DIFFERENT 

SPEEDS, with a wide range of usefulness, in 

one outfit. LOW SPEED is ideal for rugged, 

powerful work as in drilling, grinding and drum 

sanding; HIGH SPEED (4 times the low) is per- 

fect for precision work as in Carving, engrav- ONLY 

ing, polishing, sharpening, sawing, etc. Han- 

dies any material with ease: Metals, Wood, Al- 

loys, Plastics, Glass, Steel, etc. Plug into any . 

socket, AC or DC, 110 volts. Chuck ‘4 inch ca- 

pacity! Ball bearing thrust. Se!f enclosed cooling 

system. Uses 200 different accessories, instantly 

interchangeable. A wholeshop-full of toolsinone. 

FREE: Accessory outfit, including set of drills, mounted 1% inch 
* grinder, carving burr, sanding disks, mandrel, cutting wheels, 

mounted brush, etc, (Regular Value $2.00) sent FREE with each 

outfit ordered NOW! Entire WHIZ **2-SPEED’’ OUTFIT sent post- 

paid for $8.95 on a 10 DAY MONEY BACK GUARANTEE TRIAL. 


Postpaid 


More Game, Better 
Hunting for You! 


Here’s 
How! 





Upland Game 


H 
Restoration . f 


OU can have more game, with 

greatly improved hunting, by 
adopting the Western- Winchester 
Game Restoration Plan, all details 
of which are furnished free, in the 
interest of better game conditions. 
The plan is simple, thoroughly 


practical. Proved in our owndem- @& Z 
Onstration areas by experts. Mail § 
the Coupon for 68-page FREE © ; 
booklet giving full particulars! 

$ 


WESTERN CARTRIDGE COMPANY 
Dept. K-16, East Alton, Illinois 


Send, Free, your booklet, UPLAND GAME RES- 
TORATION, giving complete details of the 
Western-Winchester Game Restoration Plan. 
Name 
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Buy Cartridges 
for More 
Hunting Success 
With Your Rifle 


OAD it for its full rated ve- 
locity and power, and the 
est pa it is capable of. 
Buy for it nchester Staynless 
Cartridges, that you can count 
on for world standard perform- 
ance in getti ng your game. Sure 
fire. Standard or Super Speed 
velocity. Most effective hunting 
bullets. Clean in your rifle bar- 
rel, and long-lasting cases, from 
Winchester Staynless no-rust, 
non- mercuric priming. Originator 70 years ago of 
the first successful metallic cartridge—now univer- 
sally used—Winchester is ahead today with the fast- 
est—the .220 Swift. Other popular new fast steppers, 
the .219 Zipper, new 100-grain .270 Winchester, 
and the poet Winchester .348. Get yours at 
your dealer’s. Look for the red Winchester trade 
mark on the box. For free 56-page Winchester cata- 
log, write to Winchester Repeating. Arms Co., Dept. 
34-C, New Haven, Conn., 








80 to 100 hours i ag * Pe on 
6-volt dry battery. 
ee give either 800' it. 
beam or big tiood- 
ight. Unbreakabie tens. 
6 1-2 in. tall. At hard- 
—e or electrical 
stores, Or write 
Delta Electric Co., 
Marion, Indiana 
Dept 


APOLLO: Uses 2 No, 6 
or batteries. 7 1-2 

|. Big, sturdy liebe, 
Less batteries $1.95 


New Mead MOTOR SLED 


READY 


For Home Builders 
w you can easily build 
Mead’ 5 streamlined 
me ITOR SL ‘ED at home from 
jrawings. parts or complete 
r struction Kit! Uses OUT- 
B OARD or other engine. 
Low cost Amesings speed. 
eats. 2. ALSO Ice-Boats, Ki-Yaks, Sail-boats. Rush 10c for illustrat- 

d literature. 


MEAD ¢ GLIDERS, 15 S. Market, De Dept. 33-BS, CINSASS 11-DS, CHICAGO 


DIESELECTRIC PLANTS iS 
hel ) 


LESS THAN 1c PER KILOWATT 


Make electricity the Diesel way for 
less than one cent per kilowatt. 110 
volt A. C. or D. C. for direct lighting 
r 32 volt for battery charging. Saves 
y Easily installed—occupies small 
pace. Larger plants available. 


WITTE ENGINE WORKS 
2228 Oakland Ave., KANSAS CITY, MO. 



















‘HO- “GAUGE 
MODEL RAILROAD BUILDERS 
We can supply complete kits, or separate parts, such as 
motors, gears, driving wheels, rail, ties, switches and 


many other items. Send 10 cent coin for catalog. 


_RITTER MODEL R.R.Co. 215-12thSt.,GardenCity,N.Y. 


IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 





Send for our free plan on how to make $5.00 to $15.00 

a week in your spare time by taking orders for Popu 

LAR SCIENCE MONTHLY from your friends. No | 
selling — Turn extra hours into extra dollars. 


PULAR SCIENCE morreY 
353 veel’ Ave. New York, N. Y. 


\Print YourOwn 


Cards, Stationery, Advertising, 





































labels, paper, circulars, tags, etc. 
Save money and time. Sold direct 
from factory only. Junior Outfit 
$8.85, Senior Outfits $12 and 
up. Do popul: ir raised printinglike 
~ - \ engraving with any ofour presses. 
\h oe Print for Others, Big Profits. 

One Yo 265 Pays for itself in a short time. 
Ox Easy rules sent. Write for free | 


+ 


SS Te The Kelsey Co., B-33, Meriden, Conn, 
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Behind the Scenes at 
Circus Winter Quarters 


(Continued from page 52) 


yards of velvet, 4,000 yards of silk, hun- 
dreds of yards of plush, about six miles 
of feathers, 1,000 yards of cellulose film, 
several hundred gross of decorative 
disks, and enough thread to circle the 
earth several times. While on tour, 
a crew of nearly thirty men and women 
takes care of the costumes and makes 
the minor repairs needed. 

One of the most unusual workers at 
Sarasota is “Waxie” Panza, head of the 
harness department. In spite of the fact 
that he has been blind for twenty years, 
he is recognized as one of the crack 
harness men of the country. Under his 
direction, several hundred harnesses are 
made each year. More than 300 ring 
horses and 400 draft animals travel with 
the circus during its summer tours. 





S YOU wander from building to build- 
ing at the Florida camp, you find 
grooms currying horses; mechanics tun- 
ing up midget fire engines; electricians 
overhauling generators and loudspeak- 
ers. Blacksmiths are hammering out 
fittings and wheelwrights are busy re- 
pairing vehicles of various kinds. In the 
woodworking shop, expert carpenters 
are turning out circus “props” that run 
the gamut from pedestals for trained 
seals to harps for tableau performers 
and trick folding houses for clowns. 

A little farther along is the main wag- 
on shop where as many as sixty vehicles 
a month are rebuilt. They range all the 
way from ticket wagons and wheeled 
animal cages to mobile kitchens, pag- 
eant phaetons, and the great rolling 
bathtubs which hold the seals, hippo- 
potamuses, and polar bears. 

Most circus wagons carry spare wheels 
slung underneath on chains. Of necessi- 
ty, such wheels are heavy and rugged. It 
takes two men to handle the bigger ones. 
At the Sarasota camp a giant hydraulic 
tire-setting machine shrinks steel tires 
into position on the big wooden wheels. 
It has a battery of more than a dozen 
plungers, driven by oil pressure. They 
push against the tire from all points of 
its circumference and are able to shrink 
into place a cold-steel rim half an inch 
thick. If the apparatus presses a trifle 
too far, it will crush the heavy wooden | 
wheel as though it were a walnut. | 

| 
| 


ISITORS at the camp are permitted 
to wander from building to building. 
They see trick horses being trained, new- | 
ly painted lion cages being wheeled into 
line to await the start of a new season, 
elephants standing on their heads, and 
ninety railway cars being cleaned and 
renovated. At one place, a six-horse team 
of lively ponies is being hitched to a mir- 
ror-covered cart. At another, men are 
adjusting a showy blanket on the back 
of a patient elephant. On every hand, 
there is something of interest going on. 
A trip to the winter quarters is almost 
like being in the arena when a circus is 

going on. 

Oftentimes, as many as 1,000 people a 
day pass through the gate into the Ring- 
ling Brothers camp four miles north of 
Sarasota. It, and the winter quarters of 
other shows scattered throughout the 
country, offer the circus lover a chance 
to watch the fascinating behind-the- 
scenes activity which, each year, rebuilds 
the circus and maintains its smooth- 
working efficiency 











DAD und JUNIOR 


BUILT IT > 











9 from eight to eighty find a new thrill 
in the building of a short wave or all- 
wave radio. Mom, Sis and the entire family 
find added enjoyment and pride in listening 
to it. THE MEN OF THE FAMILY HAVE 
PROVIDED A SOURCE OF ENJOYMENT 
FOR THEIR HOME. And the BIG, FREE 
1938 Catalog made it possible by pointing 
the way to effortless, economical buying of 


kits, parts, tubes, everything in radio. 








180 PAGE 
RADIO 


CATALOG 


M4 ERE IT IS! The big 1938 radio catalog you've 
been waiting for. Containing four indexed sections 
for your convenience, it brings you unheard of bargains 
in tubes, parts, sets, test equipment, the new, LAFAY- 
ETTE line of farm and auto radios—everything you could 
possibly want in radio at the lowest prices. 50,000 radio 
items, over 50 radio sets in every price range—this "Big 
Bertha” of Radio Bargains is yours FREE! Send for it! 


RUSH COUPON AT ONCE! 
WHOLE ALE RADIO SEAVICE COe 











NEW YORK, N.Y. CHICAGO,ILL. ATLANTA, 


$ XTH AVENU 901 W. JACKSON BLVD. 430 W. PEACHTREE ST we we. 
BOSTON, MASS. BRONX. N.Y NEWARK,N.J. JAMAICA, L. 1. 





8 WHOLESALE RADIO SERVICE CO.., Inc. 5 
: 100 SIXTH AVENUE, NEW YORK, N. Y. : 


e 
: Rush FREE 1938 Catalog No. 69-9L7 ~ 
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BY enabling you 
todo your own 
enlarging, con- 

tact printing and ¢, 
retouching, the 9) 
Graflex Enlarg-or- Printer 
has a world of uses. Salon- 


sized enlargements, contact 
prints in quantities, greet- 









ing cards, announcements 

all are within the range of this versatile 
unit. It is almost a complete darkroom in 
itself. Moreover, Franklin I. Jordan's $3.50 





book, ‘‘Photograp! Enlarging’, 
is FREE with the purcl of 
your Enlarg-or-Printer! See your 
dealer now! 
FREE! fev ct 
fle ce pe Baglin A 
i Enl 


ameras, Acces ries and ilarg 






FOLMER GRAFLEX CORPORATION 


DEPT. PS-16, ROG HESTER, , Ree Oe Oe 

Send y r free ca ot Graflex Cameras, Ac 

ce ries and Enlarg-or Printer Also, folder on **Photo 
Enlars bool 

NAMI ee a 

ADDRES — _— — 

ee fy — 


GRAFLEX 


PRiZE-WINNING CAMERAS 

















QUALITY POWER 
TOOLS AT LOW COST 


Arcade Craft I Is are irdy, quality 
built and | 
equipment for the home workshop 


er the deal 


, yet the cost is remarkably low 
Heavy cast ir hases, large bearing 
surface und m arts of high 
grade steel assure lor ervice and 
pre workmanship. Prices Sench 
Saw (Table 11°x14") $11.00; Drill 
P 15” hich) $5.30; Lathe (8” 
gw 30" between center $0.50; 
Band Saw (Size 10”) $18.00; Belt 
Sander (Drums 4” x 4 $8.00: other 


t illustrated here, Dise 
$5.00; Jig Saw 





Many to ind 
Acc’ it low price 
Write 1 for FREI 
CATAL I tri 
tio mad 1 ‘ ulls 
all Areade Craft Too 





V direct, 
ARCADE MFG. CO. 
1218 Shawnee St., 
FREEPORT, ILLINOIS 
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Light-tight Box Holds Tank 
During Development 


Y USING this light-tight box, you can 

develop films in an open tank and yet 
have a bright light on in the darkroom 
so as to perform other tasks while the 
developing proceeds. The top, when in- 
verted on the workbench, also acts as a 
convenient holder for cut-film hangers 
that are being loaded. 

Fir plywood % in. thick is glued and 
nailed together to form the top. The 
base, of %-in. pine, has a groove cut % 
in. deep into which the top fits. Strips 
of molding are nailed to the base to keep 
the tank centered. Apply one or two 
coats of black, chemicalproof paint. The 
dimensions shown apply to a tank for 4 
by 5-in. negatives.—C.E.B. 
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How to Improve a Small 
Print-trimming Board 


TRIMMING board may be improved 
by adding an extension of the paper 
guide to the right of the cutter blade. 
This supports the overhanging end of 
the material being cut, insuring a square 
cut at all times, and is handy for mak- 
ing measurements on the cut portion. 
Another kink in trimming prints and 
enlargements with uniform margins is 
to fasten a large drafting triangle to 
the guide with hinges of transparent 
gummed tape. The edge of the triangle 
should be set back from the cutter blade 
by the desired margin width. As the tri- 
angle is transparent, the prints are easi- 
ly adjusted to position and held firmly 
for trimming.—PARKER SNAPP. 











CLAMPS 


“Good clamps and plenty of them’’ is a basic 
rule of fine cabinet work. It’s the secret of firm 
joints, of rigid set-ups for glueing, drilling, 
sawing or welding of accurately matched parts 
and perfectly aligned holes etc Stand- Pony Miniatures 
ardize on Jorgensen **Pony and 9 types—1’’ to 
**Mark”’ clamps, the clamps used in in- 2%”” cap. Not 
dustry. If your dealer hasn’t them, order ‘¥8 but fine 


divest ra tools with 100 


Genuine “Jorgensen” 
Handscrews grip at all Pony 
angies,neverslip, split 50 Fittings 
or loosen. All sizes. goon ordinary 4’ > 
Send $3.20 lus pipe Any length. Sone, 
postage (7 lbs.) 4-00 plus ») 
for 2 » fortwovets. RisoNo. oO. ‘saihtings 








Handscrews for ‘’ Dipe, 2 sets for $1.50 plus 
m—open 6°’. post 
ADJUSTABLE CLAMP Co. 


“‘The Clamp Folks’’ 
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World’s Smallest Real Performing Radio 
Amazing Midget radio weighs only 3 ozs. com- 
lete.Receives stations with clear beautiful tone. 
ery little static or interference > “y ba 
f trouble sine last Us PATENTED 
E INT YNEWDESICN, “MECHANICAL patent 
en . » be eae withe nesoly made imitations or UN- 
LAWFUL COPIES. ‘Mus icand programs come JIRECTLY FROMGRILL 
)F RADIO! New patented ‘‘Speakophone’’ gives more 
volume and stations! Ni IT A TOY. Tunes broadcast band. 
e newest radio sensationof theyear. Absolute 
plete with pic pare etrectans fons ‘use inhotels offices, 
boats, s autos. bed, . TAKES ONLY A SECO ND 
oC Sf - 








an ps Dostman balance plus postage or sen ay $2 99 
Che Me Cash) and yours will be sent postpaid. 
GUARANTEED. ORDER NOW! 


TINYTONE RADIO CO. Dept. PS-11 


BUILD THE TY SARA 


2 ft. MODEL OF THE FAMOUS CLIPPER SHIP 


Everything . . including CARVED 
WOOD HULLS, Printed: Balso 
Decks. Cast-Metol: Life 
boots, Anchors, Bitts, Steering 
Wheel, Chains. Masts, Spars, 
Rigging, Cement, Colored 
Locquer — Full-Size Plans ond 
Instructions. — 


Kearney, Nebr. 








Complete Kit 
motes pertect 
bu:iding easy 


2.00 


lve 159 
powege 


Send tor Cotolog all ideal's new Models. 10g 
IDEAL AEROPLANE & SUPPLY COMPANY, INC. 
28 West 19th Street, New York 








a— "THE NEON LIGHT sets you RIGHT” 







Handiest electrical tester made; quickly locates trouble 

in electric circuits, fuses, cut-outs, motors, radios, etc. 

Has 1,001 uses for electricians or home. Tests any volt- 

age 110 to 550; tells A. C. from D. C. Excels ordinary 
clumsy test bulb. Fountain- -pen size; with pocket clip. 
Lifetime guarantee. 


L. S. BRACH MFG. CORP. 
57 Dickerson St. Newark, N. J. 
Rush 25c today 


TRAI LER G00, 5... 

ma x OWNERS £774 oes 
for this big 100 page book 
full of valuable infcomation 


ideas and suggestions for ‘roller buyers, builders 
and users. Tells how to build Tops, Beds, Cabinets, 
etc. All about Electric Light and Water Systems, 
Floor P’ lans, etc. Catalog of parts and equipment 
includes eve rythin you want—Axles, Hitches, 
Pumps, Stoves, Lig nts, Windows, Sinks, Toilets 
Mattresses—over 500 items exc lusive ly for build: 
jo aed equipping a trailer. Rush ‘ ee | (coin) today 
sfaction positively guarantee 


TRAILER SUPPLY CO., Box 438-8, WAUSAU, wis. 


POCKET SLIDE RULE 







Postpaid 























eee 
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= At 
ed 
) Save time and mental effort with this a 


ee midget! Only 6 inches long and very thin and light. Has A, 

B,C,D scales; multiplies, divides, squares, takes square 
root, finds circumference and area of circles. NO WOOD 
or GELLULOID. Instructions. Genuine leather case 


$ 00 FREE! Send $1 today, or order sent C.O.D., $1 plus post- 
age. 


Canada and Foreign countries $1.25 with order. s 


Marun Specialties, Box 731-E, Bridgeport, Conn. 


SQUARE 





Cord Handicraft 
— Fascinating — 


KNOTTING Square Knotting 


Make Belts, Purses, Dog Leashes, etc Fine est mate- 
rials obtainable listed in Booklet “*B"’ alog, sent 

FREE. Or e melqse 10c for catalog Instruc aoe Booklet 
No. 1 and sam 

SPECIAL OF R: ‘Our regular $1.00 Instruction Book 
together with the 50c Beginners’ Outfit a for $1.00, 
Practical! a a Start ‘c a 


ey Sande Stes - nm, N. -" 
SQUARE eek teeny 


c GIANT ANT ERO GS 


Markets waiting ar <= you can 
ship. Good pr ear round. 


I a? 
WE BUY! © fre Pe nderlay oe 30,000 exis 


for apring aaa y A with smal! pond, 
creek , lowland. Free book shows sketch. 


Send No Money ?"*}our""™e 


post card brings special offer. 
Dept. 144-WW) New Orleans, La. 














American Frog Canning Co. 
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$35 Once—NOW ‘*8-** 





OVER 6,000 IN USE 


Many model builders are not aware of 
the fact that the G. H. Q. gas engine once 
sold for $35 each and the demand was so 
great that there was a waiting list of cus- 
tomers. Mass production methods and 
enthusiastic customer reception have en- 
abled us to lower our price, postpaid, to 
$8.50 for a finished parts set and $12.50 
for the completely assembled motor. 


n ONE DAY 
THE, Service 










4 Port 2 Stroke 

cycle—%;’’Stroke— 

15/16” Bor 

Mo Weight, 12 

oz. Mots ane model 
Turns . planes up to 
” - rin, 

27 Blch Beet a 10 Poot wing 
sega kshatt: spread; also used 

am. 
tation, Either for boats, etc. 
Direction. Anengineerins gtriumph 


accomplished after 
years of research. No 
oil, gas or batteries included 
A finished flywheel mounted 
on every assembied motor. 








A Powerful Gas 
Y Engine of 1000 uses 





The compact design and light weight of 
this engine and its ‘Quality’ construction 
which includes a counter balanced crank- 
shaft, ball bearings, and a sensitive flyball 
governor, makes it the logical choice for 
operating bicycles, washing machines, small 
generator sets, water systems, centrifugal 
pumps and countless other installations 
where dependable, economical power is re- 
quired. SPEEDS—1800 R.P.M., 2400 R.P.M. 
and 3600 R.P.M. 

This engine is suitable for powering midg- 
et cars, scooters, bicycles and other home 
projects. The price of this complete engine 
(needs only gas and oil to operate) is $40.00 
F.O.B. New York. Send only $2.50 and we 
will ship C.O.D. for the balance. 


4 Cycle Foot-starter 
Yo to 44 H. P. Muffler 
Ball Bearings Governor 

Air Cooled Magneto 

Compact Portable 








G. H. Q. MODEL AIRPLANE CO. 
854S East 149 St. New York, WN. Y. 














Pick Your Shells for More 
SUCCESS 
With Your 
SHOTGUN 


W HEN you get shooting—need all the tool and 

power your gun can give you—be all set with 
Windlanes World Standard Shot Shells. Your gun’s 
equal partners for success. Winchester Super Speeds 
for all long-range, hard-to-stop game. There with 
the limit in high speed, short shot string, bal- 
anced pattern and clean-killing wallop. Winchester 
Leader Shells for supreme quality in all shooting 
at average ranges, or Winchester Rangers for reli- 
able service with economy. Dependable superiority 
proved constantly, ever where, by distinguished suc- 
cess in hunting, trap sheeting and skeet. Ask your 
dealer for Winchester Shells, with the red trade 
mark on the box. For free catalog of Winchester 
World Standard Guns and Ammunition, write to 
Winchester a kw Arms Co., Dept. 34-C, New 
Haven, Conn., 
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Know Your Battery! 
(Continued from page 88) 


“will lose about one percent of its charge 
every day it stands idle. So it isn’t hard 
to see why a cheap job with poor sepa- 
rators and impure chemicals is no good. 
It has such big internal losses that it’ll 
go dead in no time.” 

“Gosh, there’s more to this battery 
business than I thought,’ Walsh ob- 
served, chewing the end of his cigar. 
“But if the weight doesn’t mean any- 
thing, how in blazes can you tell a good 
battery from a bad one?” 

“The answer is, you can’t,” Gus smiled. 
“At least, there isn’t any test that the 
ordinary car owner can apply that will 
mean anything. 

“Come in here a minute,” he suggest- 
ed, beckoning toward the little store- 
room where the garage’s supply of new 
batteries was kept. 


AKE a look at these. We've got 

three different grades of batteries 
here. Can you tell me which is the best 
just by looking at them?” 

Walsh puffed his cigar thoughtfully as 
he glanced over the shelves. “You’ve got 
me, Gus,” he admitted, after a little de- 
liberation. 

“Of course you can’t, and neither can 
I, just from outside appearances,” the 
veteran mechanic confessed. “The only 
thing you can really go by is the repu- 
tation of the maker.” 

“And the honesty of the dealer,” 
chimed in Joe Clark, who was checking 
some of the stock in the store room. 

Gus and his customer walked back to 
the charging stand. “What about a hy- 
drometer?” Walsh asked, lifting the 
glass-and-rubber instrument from a rack 
on the wall. “Doesn’t that tell you any- 
thing about the quality of the battery?” 

“Not a thing.” Gus kicked Walsh’s old 
battery with the toe of his heavy work 
shoe. “I could make this piece of junk 
give the same hydrometer reading as a 
brand-new, fully charged, battery. All 
I’d have to do is add strong acid to the 
cells. That would make the specific 
gravity, which is the thing a hydrome- 
ter measures, the same as for a good bat- 
tery. And, as a matter of fact, the bat- 
tery actually would give juice—for a 
short time, anyhow.” 

“But, Gus, there must be some way for 
an expert to tell how good a battery real- 
ly is,” put in Walsh. “Couldn’t he just 
connect some lamps to it, and see how 
long they stay lighted?” 

“That would tell just one thing about 
a battery,” Gus explained. “—Its ampere- 
hour capacity. But an automobile bat- 
tery has to do more than just light 
lamps. That’s just dribbling the current 
out. The starter takes a whale of a lot 
of current out of the cells all at once. So 
you'd have to test the battery at a high 
discharge rate, too.” 








HAT doesn’t make sense to me,” ob- 

jected Walsh. “If a battery will hold 
a certain number of ampere hours, what 
difference does it make whether you 
draw off the current slow or fast?” 

He pointed to a pail in the corner. “It’s 
like taking water from that bucket, isn’t 
it? Whether you take it out by the cup- 
ful, or whether you dip it out with a 
spoon, you get just as much water in. 


| the end.” 


WINCHESTER 


| “Yeah?” chuckled Gus as he picked up 


a gallon glass jug marked “Distilled 
Water.” 
“Suppose (Continued on page 142) 
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Be sure of better light with 
Westinghouse Mazda Lamps. 
They stay bright. 
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New Arvin Cyclonic-Power Defroster System 
spreads a blast of warm air over windshield to 
keep it free of ice, snow, sleet, frost @nd steam. 





New Arvin high-heat-wave radiator gives over 
High efficiency motor-fan has 
capacity to recirculate all air in car every minute, 


50% more heat. 


WARMS THE FEET 





Two foot-warmer outlets drive a portion of heat 
downward and in opposite directions—over floor 


of car. Provides extra comfort for passengers. 








The 
Duty Arvin is more 
than merely a car 
heater. It’s a 
3-way heat distri- 
buting system for 
defrosting, foot- 


Triple- 


new 


new 


warming and circu- 
lating more heat in 
your car. See 
cial Duo-Flow model for Ford V-8, Tailor- 
Fit models for General Motors and Chrysler- 
built cars. Model } 
defroster and two foot-warmer outlets. 
froster fittings slightly extra. Gen- $ 
uine Arvin Heaters for all cars are 
UNE G6 COE 6 be ee O8 





spe- 


shown, $15 95, with two 


De- 


95 


Maximu 
NOBLITT-SPARKS INDUSTRIES, Inc., Columbus, Indiana 
Makers of ARVIN Phantom Filter Radios for Car and Home 


n Heater Effici« y 


CAR HEATING SYSTEM 


with Cyclonic-Power Defroster 
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Know Your Battery! 


(Continued from page 141) 


your water was in this jug. You couldn’t 
get the cup in at all, could you? Even 
if you turned the jug upside down, the 
water would still come out much slower 
than if you did the same thing to the 
pail. You see, a battery doesn’t really 
store electricity—it stores chemical ener- 
gy. The speed that you can draw juice 
from it depends on how fast that chemi- 
cal energy can be turned into electricity. 

“An automobile battery,” Gus went on, 
“Is like that pail. It’ll give lots of cur- 
rent all at once. You need it, too, for 
starting on cold mornings. But a farm- 
lighting battery is a lot like the jug. Try 
to run a car on it, and it’ll give out in no 
time at all. Most likely, the plates would 
buckle the first time you stepped on the 
starter.” 


O THEY not only have to find out 

how much juice the battery will 
hold,” said Walsh. “But they have to see 
how fast it can deliver that power.” 

“Now you've got the idea,” Gus agreed. 
“Of course, that’s not all—not by a long 
shot.” 

The mechanic picked up the specifica- 
tion book again. “There are a lot of oth- 
er tests these engineers specify for bat- 
teries. For instance, a storage cell 
doesn’t work so well when it’s cold. So 
they check its performance at zero tem- 
perature, too.” 

“Is there any way of telling how long 
a battery is going to last?” asked Walsh. 

“That’s easy,” Gus replied. “All you 
have to do is keep charging it up, then 
draining all the current out, over and 
over again, until the cells give out. If it 
comes up to the Society of Automotive 
Engineers specifications, you should be 
able to do that at least 300 times before 
she goes dead on you.” 

“Good grief,” exclaimed Walsh. “After 
you did that, the battery wouldn’t be any 
good any more.” 

“It certainly wouldn’t,” Gus agreed. 
“But when they give that test to a num- 
ber of batteries picked at random from 
a manufacturer’s production line, it’s a 
pretty safe bet that the rest will last 
just as long.” 

The customer puffed his cigar reflec- 
tively for a moment. Then he smiled. 
“Gus,” he said, “I’ve got it all figured 
out. All I have to do is to buy that bat- 
tery you tried to sell me a while back. 
Then I won’t have to think about bat- 
tery trouble for another two years.” 

“The idea of getting a new battery is 
O.K.,” Gus called over his shoulder, as 
he started for the storeroom. “But don’t 
stop thinking about the battery when 
you get it. Remember, a battery needs 
a drink once in a while.” 
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Spreading a layer of albumen fixative on a 
slide to trap a creature in a drop of water 


Hunting Little Big Game 
with Your Microscope 


(Continued from page 79) 


required for the ameebalike inhabitant. 
Difflugia can produce pseudopodia at 
will, and extend them for the purpose of 
moving about or capturing food. There 
are numerous other forms taken by the 
shells of creatures like Difflugia. You 
will have no trouble finding such shells 
if they are present in your pond water, 
for they may be large enough to appear 
as a tiny speck to the unaided eye. 

Arcella vulgaris is an example of a 
smooth-shelled relative of the ameba. 
When seen from above, the shell looks 
like a doughnut; from the side, it some- 
what resembles a football. The one-cell 
animal, which can put out pseudopodia 
like all its other near relatives, is at- 
tached to the shell by tiny strands. 
Sometimes Arcella has a shell marked 
with undulations. 

Flagellate protozoans have one char- 
acteristic feature that will enable you 
to recognize them. They move about by 
means of flagella, or slender threads ex- 
tending, like a whip, usually from one 
end. By lashing these threads about, 
the creatures draw or push themselves 
through the water. When only a singie 
flagellum is present, it usually is at the 
front end. 3y whipping it about, the 
animal draws itself along. Many of these 
organisms have several flagella, some 
trailing behind and some extending from 
the side. 


COMMON form of flagellate is Hu- 

glena viridis. It is a smooth-surfaced 
streamline creature with a slightly 
rounded forward end, from which the 
flagellum extends. The nucleus is in 
the center. Usually Euglena is green 
because of the chlorophyll it contains, 
which is believed to be used by it for 
manufacturing food just as a plant does. 
Sometimes the green material is miss- 
ing, and the animal then apparently gets 
along by capturing outside food. Near 
the flagellum end you may be able to 
make out a red spot. This is called the 
eye spot because it is believed to be sen- 
sitive to light. 

Volvox globator appears as a perfectly 
formed sphere that rolls about in the 
water on the slide. This creature is real- 
ly a colony of flagellates, numbering sev- 
eral hundred. The best time to capture 
Volvox is in the spring. 

Ciliate protozoans differ from the flag- 
ellates by having, as a means of loco- 
motion, a great many short hairs, or 
cilia, which they manipulate like the 
scores of oars (Continued on page 144) 
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Hunting Little Big Game 
with Your Microscope 


(Continued from page 143) 

of an old Roman galley, to propel them- 
selves through the water or to fan the 
water past them and bring food parti- 
cles within reach. 

Paramecium caudatum is perhaps the 
best-known member of this group. It is 
called also the “slipper animalcule” be- 
cause it is shaped somewhat like a low 
shoe. It is characterized by its shape, by | 
being covered uniformly with cilia, and 
by a slitlike mark along one side. It 
swims about with a graceful, wavy 
motion. 


HILE the paramecium is free-swim- 
ming, another ciliate, Vorticella 
campanula, anchors itself to some fixed 
object by means of a slender thread that 
it can coil up like a corkscrew. In gen- 
eral, it looks somewhat like a bell-shaped 
lily blossom on a long stem. A ring of 
cilia around the outer end (ciliary disk) 
brings food to it. The nucleus looks like 
a curved band. When Vorticella is 
frightened, as by some object touching 
it, the stalk contracts suddenly like a re- 
leased spring, jerking the animal out of 
the way. At the same time, Vorticella 
folds its cilia inward and contracts into 
a ball shape something likea strawberry. 
Stentor polymorphus is an interesting 
ciliate that can either swim about or 
anchor itself to a stone or bit of vegeta- 
tion. It is shaped like a long funnel. The 
upper end of the funnel bears a spiral 
row of strong cilia, which help in loco- 
motion and food gathering. The body is 
covered with smaller cilia, and may have 


some spines also. This is one of the 
larger protozoans. It is found on roots 
and leaves of water plants. 


Coleps hirtus looks somewhat like Dif- 
flugia because it has a hard shell that 
resembles a hand grenade. Its shell is of 
regular construction, consisting of rows 
of plates arranged in zones. Cilia project 
through openings between the plates 
The mouth is encircled by a row of teeth 
intermixed with large cilia. Coleps oc- 
curs in ponds and in hay infusions that 
have stood a long time. 

There are scores of other ciliated pro- 
tozoans, any one of which you may find 
under your lens. Some look like par- 
amecia, while others do not look like 
anything in particular. The best method 
of making identification, if you want to 
engage in serious study is to obtain a 
reliable reference book containing pic- 
tures and descriptions. 


N ADDITION to collecting water from 

ponds, streams, and even the ocean, 
you can obtain protozoans in a number 
of other ways. A common one is to make 
a hay infusion. Simply gather a handful 
of dry grass or hay, and put it to soak 
in a jar of water. Usually, water from a 
pond or stream is better than that from 


the city mains or a well. After a few 
days, you ought to have an abundance 


of microscopic life—along with consid- 
erable odor, which you can disregard. 

Another way to obtain specimens is to 
gather half-decayed water-liiy or other 
aquatic-plant leaves and put them in a 
jar of water for a few days. 

Euglena can be produced in abundance 
by covering some crushed rice with pond 
water for two weeks. Paramecia can be 
raised in a culture made by boiling dry 
water lily leaves for a quarter of an 
hour, removing (Continued on page 145) 
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Hunting Little Big Game 
with Your Microscope 


(Continued from page 144) 


floating material, and next day adding 
water containing paramecia. 

Keep infusions and jars of water con- 
taining pond life in the light, but not in 
direct sunlight. 

You will find that many protozoans 
are too lively to be observed in detail. 
There are various ways of slowing them 
up. You can make them drunk by add- 
ing a drop of very dilute grain alcohol 
to the water on the slide. Chloretone can 
be used instead. A little albumen (white 
of egg) added to the water will slow the 
movements. Similar results can be ob- 
tained by dissolving gelatin (the kind 
used for desserts will do) in the water. 
A network formed of cotton fibers or the 
fibers of a piece of filter paper will re- 
strict the area of movement of the tiny 
creatures. 


OU may have difficulty in seeing the 

delicate flagella or cilia of protozoans. 
Dark-field illumination will help, if you 
have the necessary equipment. Another 
method is to stain the cilia. Noland’s 
staining-fixing solution for this purpose 
consists of two cubic centimeters of glyc- 
erin, forty cubic centimeters of a satu- 
rated solution of phenol (carbolic acid) 
in water, twenty cubic centimeters of 
formalin, and ten milligrams of gentian 
violet dye. In mixing, add a few drops of 
water to the dye, and then add the other 
materials. Place a drop of this reagent 
and a drop of the infusion to be studied 
together on a slide. If staining is too 
deep, use less reagent in proportion to 
the water. 

Making permanent slides of proto- 
zoans is a little more difficult than mak- 
ing slides of simpler specimens such as 
diatom skeletons, because the tiny crea- 
tures must be killed and fixed without 
distortion. 

First it is necessary to trap the proto- 
zoans. This is done in the same way that 
you capture flies with flypaper. Make 
some albumen fixative as follows: Beat 
the white of an egg, let it stand a while, 
and then skin the froth off the top. Fil- 
ter the remaining liquid through cloth, 
or through paper with the aid of suction, 
and add an equal amount of glycerin. 
To prevent spoiling, introduce a little 
thymol or salicylate of soda, about a half 
gram for each twenty cubic centimeters. 


gry the slide with this fixative, and 
drop on the film a little water con- 
taining the specimens. Let the water 
evaporate until the fixative is only slight- 
ly moist. Then immerse the slide in the 
fixing agent, which will kill and “set” 
the protozoans. A suitable fixer consists 
of ten cubic centimeters of a saturated 
solution of corrosive sublimate in water 
and one cubic centimeter of glacial 
acetic acid. Fix for several minutes, then 
stain, dehydrate, and mount in balsam. 
(NOTE: solutions containing corrosive 
sublimate are very poisonous. Handle 
them with great care, and keep them out 
of the reach of children.) 

You can, of course, vary the technique 
here and there. For instance, instead of 
dehydrating and mounting in balsam af- 
ter staining, you can mount in glycerin. 
Simply put a few drops of dilute glycerin 
on the slide, and set aside in a dustless 
place until the water evaporates. Then 
add the cover glass, seal the edge with 
paraffin, and finally ring with lacquer. 


_ —_—— — 
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you, ata glance,how totype 
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sensational typing aid. 


SEND NO MONEY 


ROYAL TYPEWRITER COMPANY, Inc. 
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Natural-Gas Chemistry 


(Continued from page 83) 

fiery reaction between acetylene and 
chlorine provides another reminder of 
the curious fact that oxygen is not es- 
sential to produce a flame. 

Confined under high pressure, acety- 
lene may decompose and explode in re- 
sponse to heat or shock. Therefore cyl- 
inders of acetylene used for metal cut- 
ting are not filled merely by pumping in 
the compressed gas. Instead, they are 
first packed with asbestos fibers saturat- 
ed in acetone, a liquid organic chemical 
that dissolves and thus stores up acety- 
lene introduced under relatively low 
pressure. 


HAT makes this practical is the re- 
markable quantity of acetylene gas 
that acetone will absorb. You can ob- 
serve the effect for yourself with the aid 
of an easily assembled bit of apparatus. 
Attach a four-inch length of rubber tub- 
ing to the top of a burette, or to one end 
of a glass tube two feet long and half an 
inch in diameter. Arrange two pinch 
clamps on the rubber tubing, one near 
each end. Stand the glass column ver- 
tically, with the rubber-tubing end up- 
ward and the lower end fitted to the 
stem of a funnel inverted in a bowl of 
water. Now suck upon the rubber tub- 
ing until the burette or glass tube is 
filled with water, and close the pinch 
clamps. Place several lumps of calcium 
carbide in the water under the funnel. 
Acetylene gas will be instantly evolved, 
and the bubbles will rise in the water- 
filled column, growing smaller and small- 
er as they approach its top. The bubbles 
contain some water vapor that is con- 
densing, and the acetylene itself is dis- 
solving in water. Soon, however, the 
glass tube is filled with the gas. Now 
open the upper pinch clamp and fill the 
short section of rubber tubing with ace- 
tone. Close the upper pinch clamp, open 
the lower one, and squeeze the rubber 
tubing. This will force the acetone down 
into the acetylene-filled glass tube. As 
the liquid runs down the walls, it ab- 
sorbs acetylene. A partial vacuum is 
created, and atmospheric pressure forces 
water up into the glass tube to take the 
place of the acetylene that has been dis- 
solved. A single cubic centimeter of ace- 
tone will absorb about twenty-five cubic 
centimeters of acetylene gas. For com- 
parison, you can repeat the experiment 
with other solvents that will dissolve 
acetylene, such as carbon tetrachloride 
and turpentine. 


THYLENE, like methane and acety- 

lene, offers interesting possibilities 
for home experiments. This gaseous hy- 
drocarbon is used in ripening bananas 
artificially, and is present in illuminat- 
ing gas. It can be prepared easily in an 
amateur laboratory. 

To generate ethylene, place about 
thirty cubic centimeters (one fluid ounce) 
of grain alcohol or denatured radiator 
alcohol in a flask and add about twenty- 
five cubic centimeters of strong sul- 
phuric acid. Heat the mixture, and the 
acid will dehydrate the alcohol or chem- 
ically abstract water from it, liberating 
ethylene gas. 

If you use a flask of the distilling type, 
fit it with a single-hole cork carrying a 
thistle tube, through which the acid is 
added. Lead the gas that issues from the 


: ov Up side arm, through rubber tubing, to a 
ver Johnson’s Arms : e 
ne Armes & Cycle Works turned-up glass tube submerged in a 
91 River St. Fitchburg, Mass. pneumatic (Continued on page 147) 
New York Branch 85 Chambers St. . 
146 Please mention Porutar Science MONTHLY when answering advertisements in this magazine. 








WHY WASTE $759 YEARLY 


On Needless Oil Changes 

and preventable Motor wear. 
when perfect alana an is maintained 
with “RECLAIMO’’ the SUPER FIL- 
TER- REFINER. Much more than a mere 
oil filter. Outer filter chamber removes 
SOLIDS—inner chamber evaporates 
GASOLINE DILUTION, WATER 
ACID, by indirect use of exhaust heat. 
Ingenious, yet simple. Easily attached to 
old and new Cars, Trucks, Tractors, 
Diesels in place of now obsolete oil filters. 
POSITIVELY NO MORE OIL CHANGES 

After Attaching “‘Reclaimo” 
Oil _is_only added as needed. With a little keresspe in winter 
SKEPTICAL??—O. K.—Just read our “‘OIL FACTS.’ They'll tell 
you plenty (much more than the oil interests would have = know), 
and may save you hundreds of Camere. whether you buy laimo or 
not. Yours for a penny post card 


RECLAIMO MFG. CO. 2306 N. Western, Dept. PS 


Wm. Schwa 
Patents 





















500 Power Microscope $9.95 


\) 
* \\New S00X Super-Power Brownscope 
A \ The microscope satisfying the demand for gltve-bigh po powes 
at low cost. Magnification can be varied from 75. 
MA \ to suit the particular requirements of the Amateur Mine = 
- scopist. .L refinements: Rack and aoe recision 
focusing with TWO adjusting wheels. justable 
f stand tilting any angle, with tightening ae er. Com 
R en & pound objective and oct cular lenses. Large stage. Re- 
movable slide clips. Large adjustable mirror. Sub- 
. stantially and precisely made. Compare this new 
Brownscope with other microscopes on the market. 
Money back in five days if not thoroughly satisfied. 
Comes complete with prepared pens slides, 
directions, only $3.95 POSTP. 


FREE CATALOG of Tel lars, 
Detc. Address Dept. 611. 





AVE_NEW YORK 
T\LABORATORY APPARATUS / 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 
New complete 32page catalog lists 


hundreds of items of interest to 
amateur ong a a expert 










Set 


Portable * oe SH ¢ 


Just a handful—Wt. only 2 lbs.—Size 34x 
—4 c orformanc e! Midget BUILT 
iN Li OUDSPE CAKER and AERIAL—Re- 
quires no ground—Hi-efficiency circuit and 
quality parts. Has Broadca short wave a 
foreign bands! Simple toope durable—trouble 
free. Ideal Radio for Office Bedrooms, College, 3 Ly a 
‘ourists, etc. Battery —~ , 
boats, autos, etc. Elec : 
of parts for "$6. 49—Wired and checked 60c extra or 3. 99 as 
ready to listen! Beautiful breakproof cabinets. State Color. 
SEND ONLY $1 002 ay postman balanc: 
° for battery model $i 2E 
Irde 


listing 100 other radios at factory price. 






















r now! Guarante: 





TINYTONE RADIO CO., PS-11, KEARNEY, NEBRASKA 





When Writing Advertisers 
Please Mention POPULAR SCIENCE 














CHEMICALS 





Laboratory 
Apparatus and Glassware 
Send 5¢ for Catalog CP1 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 





‘AUTOMATIC TYPELESS PRINTER 


Amazing new Print-O-Press Stencil 








Puplicator. Automatic feeding. Auto- $ { 395 
matic inking. Fall 8% x 14 —_ 
egal size. Other models also, 
at world’s lowest prices 





Details free or rash 

$2.00 deposit, bal- 

ance C. 0. D 
Professional 


Dept. 1156 
Silverton, O. 








EXPERIMENTERS 


SPECTROSCOPE for chemical analysis, showing 
countless lines of sun and ores, with chart to identity 
Sements and book of 120 e xperiments. coe 
TELESCOPE clearly showing moon craters..$1.00 
STROBOS COPE with 110-voltmotor, neonlamp,and 
book of 100 e xpe riments and optical effects fe 
AGIC ROD «g'ows in the dark in six colors. $1.00 
ELECTRIC FUN! Book of 200 stunts, 110 volts; de- 





sc coe. arc Ss, motors, window display 8. aes 
nnn tcnrnnnccarcnbeneessscs oiscgnnueed 1.00 
SPINTHARISCOPE: See atoms explode .....$2.00 





Cutting & Sons, 117 S St., Campbell, Calif. 





CHEMICALS 


C. P. Grade 
Generous Quantities 


+ bi c | in glass containersunconditionally at 
fully illustrated valuable 1937 
catalog—a real 25c value. 
Equip a complete home labo- 

ratory with chemicals, instruments and apparatus.— 

New bargains! New prices! Sess on money. Send 

3c for postage. Get your copy N 


KIT SCIENTIFIC CORP. 
397-A Bridge St. Brooklyn, New York 








POPULAR SCIENCE MONTHLY 





. 























{ Heuhle 7 
Lytion 


FLEA POWDER 
GETS 'EM 
EVERY TIME! 



























> New! GLOVER’S Double 
Action FLEA POWDER 
gockine kills fleas and lice on 

Dogs an i Cotedees not merely 
stun them. Economical, safe and 
sure. Only 35¢. 


GLOVER’S KENNEL and 
FLEA SOAP—the all-purpose 
soap for dogs— 
CLEAN SES thoroughly. 
Removes Doggy Odor. 
Soothes Skin. Relieves Itch- 
Pin... ..“Giftmaker, Sr. 3; ee ae 
(Outside U.S. A. & C. O. D. $5.15) 





ing. Kills Fleas. 25¢. 








A heavy duty, smooth running 
wood lathe ata remarkable price 
32’ long, 7” high. Turns pieces 
444” in diameter by 24”. Fully adjast- 
able, 2-speed. Weighs 10 lbs. Long and 
short tool rests. OILLESS bushings. 
Satisfaction guaranteed or money back. 





Free Catalog describing cash prize 
contest and illustrating complete pow- 
ertovlline:ShaperorCircularSaw with 
oilless bushings, $3 each; Drill Press, 


Order today or send card for catalog. 


J & H Metal Products Co. 





Cool in Summer—Warm in Winter. Saves 
25% of coal bill. Changes and Cleans the 
air in your home 5 times every hour. 
Build for less than $18.00 unit costing 
$250.00. No better unit ever designed. 
Send only $3.00 for detailed plans or 10c 
for information. Money back guarantee. 


H. W. HERRON, Heating Engineer 
134 N. Wyman St., Room 14, Rockford, lil. 








| elie 








ad ° tie. 4 
MODEL | 
SUPPLIES | 


CLIPPER — MOTOR — SAILBOAT 


Blueprints — Woods — Tools — And hundreds of Scale 
fittings in White Metal, Brass and Boxwood. 
Send 15 cents (will be refunded) for this Catalogue to 


IGENE’S S220857,2) Sate 
Now Ready — New Catalog of 


LIONEL TRAIN 





+> 





© 




















Forty-eight pa ages of exciting new 
train combinations — every great, 
pred streamiiner of the nation, 
full color. Send for 
your copy at Once. Use the coupon. 
2 om oe oe ae Ge GF ae ae ae =e oe oe oe oD oy 


THE LIONEL GomPonarion. Rs 63. 
15 East 26th Street, New Y: 


AT YOUR DEALER'S 
or moil toupon 


Enclosed is ten oem in etamps to cover postage and 
handling. Please send a copy of the new 1937 Lione! Catalog. 


Name 





Please Print 
Address 





City State 

















| 


$2.50; 949’ Lathe, $2; Sander, $1 etc. | 


3 Commercial St. Rochester, N. ¥. Hi 


| 








Natural-Gas Chemistry 


(Continued from page 146) 


trough or gas-collecting basin filled with 
water. In case your flask has no side 
arm, fit it with a two-hole cork carrying 
the thistle tube and also a bent delivery 
tube of glass leading to the pneumatic 
trough. Water-filled bottles, inverted in 
the basin, will collect the gas and may 
be closed with glass plates until it is 
used. The gas will burn with a white, 
luminous flame. You can safely mix 
ethylene with air in a wide-mouthed bot- 
tle and explode it with a lighted match. 


TRONG sulphuric acid absorbs ethy- 
lene, and you can show this in much 

the same fashion as you demonstrated 
how acetone absorbs acetylene—that is, 
by letting the action create a partial 
vacuum and draw up water. If you have 
assembled the handy little gas generator 
described in a previous article of this 
series (P.S.M., May ’37, p. 68), it will 
prove especially suitable for this pur- 
pose. The device consists simply of a 
small flask with a two-hole stopper, 
which carries a separatory funnel and a 
gas delivery tube leading into an open 
test tube, the whole being mounted on a 
base for convenience. 

Fill the flask with ethylene, letting the 
gas pass in through the delivery tube 
while the stopcock of the funnel is open. 
Then close the stopcock and arrange the 
delivery tube of the flask to dip in water 
placed in the test tube. Put some strong 
sulphuric acid in the separatory funnel, 
admit several cubic centimeters of it to 
the flask, and then close the stopcock 
again. The acid will absorb the gas, and 
the vacuum will draw water from the 
test tube into the flask. If you substi- 
tute ordinary illuminating gas for ethy- 
lene, you will also be able to observe its 
loss in volume, though it will be con- 
siderably less in this case, since illumi- 
nating gas contains only a small per- 
centage of ethylene. 

This may be a good point for a word 
of caution to overzealous home experi- 
menters against the temptation to mix 
things together indiscriminately and see 
what will happen. Some hydrocarbons— 
acetylene, for example—form highly ex- 
plosive compounds with certain chemi- 
cals. Likewise it is perfectly possible to 
prepare dangerous substances from oth- 
er easily obtained laboratory materials. 
Plain common sense should warn any 
amateur chemist to stick to experiments 
that he positively knows to be safe, 
which of course include all of those 
specifically recommended in these ar- 
ticles. 


Coal Mined In Russia 
By Hydraulic Jets 


COAL MINING by means of high-pressure 
water jets is being tried in Russia. Like 
the familiar placer mining used in ex- 
tracting gold and other minerals in this 
country, the process consists of direct- 
ing a stream of water under a pressure 
of 300 pounds to the square inch against 
the coal seam. This carries off lumps of 
the mineral into a ditch, from which the 
mixture of coal and water is pumped to 
the mine shaft. Approximately two tons 
of water, it has been found, are needed 
to mine one ton of coal. One large noz- 
zle, manned by a single operator, can 
produce as much as 140 tons of fuel an 
hour. 
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rORPEDOES like this will travel three miles or more at over forty miles an hour . . . are driven by 
a unique compressed air system. Fuel, water and compressed air are fed into a special “generator.” 
lhe air supports the combustion of the fuel and the water is converted into steam. The steam and 


products of combustion pass into the engine at tremendous pressure to drive the “tin fish,” 
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DRIVING POWER IS OBTAINED BY ws 
COMPRESSED AIR IN THIS CHAMBER — } 























EXPLOSIVE 


Torpedo demonstrates HIGH COMPRESSION | 
principle of modern cars hice 


your car is obtained by 

MPNHE more you compress the air in the air vessel, or storage tank, ofa HIGH COMPRES- 

| SION of fuel mixture 

here. Ethyl is needed 

The more you compress gasoline in the cylinders of your automobile, to prevent harmful 

“knock” or detonation 
under pressure. 





torpedo, the more power you have available to whirl its propellers. 


the more power you will get from every drop of fuel you use. 





That’s why even the lowest-priced cars today have high compression 


engines. Automobile manufacturers have taken advantage of the extra 


power and economy that high compression gives—they want you to en- 2 

joy a more responsive, more eager car. ¢ 
But to get the full advantage of high compression you must set the -ASK THE MAN ATTHE 
spark for maximum performance and use a fuel that is built for high com- Brn Le wunert He knows why 
; : ‘ ze : Ethyl gives 100% performance in 
pression! You get such a fuel at pumps marked “Ethyl.” It will give high compression engines. Let him 


tell you why Ethyl] gives a better 


smooth high-compression performance. It will prevent harmful “knock” run for your money. 


that loses power, overheats the engine, wastes gas and oil. Ethyl is at 





least six octane numbers higher in anti-knock value than regular-grade 


vasoline—a difference that means 100% performance in y high com- Look for this emblem on 
ga ine ‘ ' ifference that mean performance in your high com GIVES YOU A BETTER pe id ena et 
pression engine! RUN FOR YOUR MONEY Ethyl pump. It means 


best-grade gasoline. 
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ETHY HIGH COMPRESSION 
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RICHNESS OUTSIDE AND 


INSIDE.. NEW COMFORTS 
Great New 1938 Car 222. 
VISION... AMAZING VALUE! 
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The new 1938 Plymouth celebrates 
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10 years ago Plymouth was intro- 
duced. People found it had more 


beauty, safety, economy. They 
bought by the thousands. 
No car has ever risen so fast ! 


The 10th-year Plymouth is here 
...the greatest car we’ve built. Be 
sure to see it...and drive it! 
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Chrysler dealers. Tune in Major Bowes’ Amateur Hour, 
Columbia Network, Thursdays, 9to 10P.M.,E.S.T. 


the front seat. It rises as it 
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..-look at that long hood! Headlights are larger. 
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easier to read...and the hand-brake room. The whole car “floats” on Amola steel springs, with air- outh is sound-proofed 
is out of the floor and under the panel. plane-type shock-absorbers and live rubber body mountings. like a radio studio! 

















Look at the Trunk! Besides isn’t it a Beauty? The New 1938 Plymouth! _ ...an all-steel body. Go see and drive “the car that 


6 the tremendous extra room, } The only low-priced car with Floating Poweren- stands up best!”” PLYMOUTH DIVISION OF CHRYS- 


it is fabric-lined! 


gine mountings...double-action hydraulicbrakes LER CORPORATION, Detroit, Michigan. 


com see the 1938 Plymouth 
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| HIS great new work presents, for the first time in one 
volume, all the knowledge of science known to modern man. 
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| vad terms that are easy to understand and mollusks, worms; birds, fish, reptiles, mammals. vase. Themb-Matek teames 
xe) that rv - ay in: y : "3 
’ hat serve as an illuminating introduction to MEDICINE: Thorough coverage of anatomy, cir- 


detailed and more advanced information 


- ; . culatory system, nervous system, muscular sys- Oo 
4 4 which follows. The ample cross-references make tem, skeletal system, excretory system, etc. ave O 
it easy to follow a complete course of study on Vitamins, hormones. Bacteriology. Diseases— 
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Organic compounds; industrial vised the making of this aiak bes wg } : f Sie gee PEDIA, complete in one volume, 1590 pages, bound 
‘ products. Agricultural chem great book cr ranch of science in in library buckram. Within 10 days I will either 
r stry, food chemistry which you want information. return it or pay you the special! pre-publication price 











of $8.95 in the following insra!lments: $2.95 as 
first payment, and $2.00 monthly for three months. 
light, sound, electricity, magnetism, X-rays, 


, PHY SCs: Mechanics, heat, READ IT FREE 


fully covered; principles and application pro- It is difficult in this limited space to give you a P.S.M, 12-37) 
fusely illustrated completely adequate idea of the immense amount N 
of material contained in the Scientific Encyclo- — 

MATHEMATICS: From fundamentals of arith pedia. See this volume for yourself, without ex- 
netic to algebra, geometry, trigonometry, cal- pense or obligation. We will send it to you for Address 

lus, differential equations, etc.; with special free examination. Read it, use it for 10 days. If 

mphasis on their application to science satisfied, you may pay the special low pre-pub- City and State 
ASTRONOMY: Articles cover the entire subject lication price of only $8.95 in easy monthly in- 


stallments. If for any reason you wish to return 
it, you will not be obligated in the least. Mail 
the coupon at once. 


Each important constellation is shown on a star Reference 
nap so that it can be easily located in the sky. 


Complete information on planets, use of tele- 


Scope, spectrometer, etc. D. VAN NOSTRAND CO., Inc. 
ZOOLOGY: The whole story of life from the 250 Fourth Avenue NEW YORK, N. Y. 


Address 

For free catalog of best books of 5 instruction and 
technical information, check here. If you do not want the Scien- 
tific Encyclopedia cross out paragraph above 
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IDEAS FOR THE 


HANDY MAN 


Our Construction Kits......... ..... ; 


Decorative Folding Screens.. 


Laundry Bench for Washer ........ 


Storing Prussian Blue................. 


Pit Aids in Welding Gears 


Unfolding a Band-Saw Blade.. 
Rack for Wood-Turning Tools... 
Cutting Grooves for Inlays......... 


Electromagnet Aids Tempering... 


Holder for Rolled Blueprints 
Striking "Bag" from Ball 
Two Corks Better Than One 
Moistener for Box Labels 


Non-Sticking Shellac Cork.. 


Clamping Work to Faceplate...... 
leaning an Armature Core 


° + r T 
Candy Be aring irees tor tavie 


Modern Doll H e Folds Flat...... 


a ee 


Guide for Winding Springs 
Removing Old Wall Paper 


Lights Illuminate Fountain....... ; 
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MOBILOIL ARCTIC makes all cars 


start Easy..run Sweet_in Frigid Weather 











HE PICTURE above is a warning to you! 
WINTER-PROOF YOUR CAR COLD SNAPS COME SUDDENLY. ..IT 
AT YOUR MOBILOIL DEALER PAYS TO HAVE YOUR ENGINE READY 

START QUICK with Mobiloil “ . WITH MOBILOIL ARCTIC! 


Arctic — favorite winter oil. 


SHIFT EASY on coldest days Coal ) Mobiloil Arctic is absolutely the finest 
with Mobiloil Gear Oil. > winter oil for quick starting. It flows freely 
RIDE QUIET. Special Winter in a split second, yet protects your engine 


Mobilgreases end squeaks. > : ' 
PREVENT FREEZE-UPS with fully when it's running hot! 


Mobil Freezone — great, new ; 4 That’s what you want this winter, isn’t it? 
radiator anti-freeze. Joe ; : 
...quick starts—and a safe engine. Take a 
few minutes today and change to Mobiloil 
Arctic, world’s largest-selling winter oil. 
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Claims Stone Xylophone 
ls In Grandfather’s Home 


IN A RECENT letter from W.A.M., EIl- 
mira, N.Y., in Our Readers Say, refer- 
ence is made to a concert company 
which played in his home town some 
forty years ago, us- 
ing as their main 


attraction a xylo- '!VE BEEN PLAYIN’ 
phonelike instru- STONE MUSIC om 
ment composed of YEARS, 


rocks. I havereason 
to believe that this 
instrument is the 
one that nowisinthe 
attic of my grand- 
father’s house in 
East Orange, N.J 
W.A.M.’s descrip- 
tion fits the instru- 
ment closely, 
especially. where he mentions that four 
persons played it. I know of only one 
other such instrument. It is in the Met- 
Museum of Art, New York 
presented by my grand- 
father to the essayist, John Ruskin. My 
grandfather has the original letter of 
thanks from Ruskin, and a copy of it is 
displayed with the museum piece. 
J.T.C., East Orange, N. J. 


ropolitan 
City. It was 


And Here’s a Problem 
in Footballistics 


Now that we have with us again the 
flying pigskins filled with air and the 
sitting coonskins filled with whisky, sup- 
pose we give the footballistic experts 
a stimulant on which to whet their 
wits instead of wetting their whistles. 
George Gipp of Notre Dame once drop- 
kicked a field goal from a point halfway 
between the side lines and sixty-two 
yards from the opponents’ goal. The ball 
grazed the bar, set ten feet above the 
goal line, and landed ten yards beyond. 
Assuming there was no wind blowing, 
how high did he kick the ball?—S.A.M., 
Sykesville, Md. 


Only One Way to Go 
From the North Pole 


sEING Only human, I cannot convince 

woman against her will. The fact is 
that I have just emerged from a lively 
but fruitless argument with a woman 
whom I failed to convince of the follow- 
ing: At the north pole there is only one 
direction along the earth’s surface, and 
that is south. The 
argument arose 


from that fine arti- YEAH Buy 
cle in your Septem WHICH f 
7 . SOUT a" 
ber issue, “Race fo! a " NS ay 
. ” . ) rad SOUTHS 
the Skyways, in WHICH SOUTH 
i . 4 
which it was stated ~S 
oe 4 fay W; 
that the Russian ~~ v) 


flyers headed east- 
ward from the pole 


I can’t agree with ' 
the contention. Won- aa 
der if any of your 
readers could help 


r 

me bygivingashort, 

logical explanation of why there is no 

north, east, nor west at the north pole. 
H.S.S., Timmins, Ontario 











It Would Be a Good Way 
To Eliminate Speeding 


IN a test published recently in a na- 
tional magazine the following question 
was asked: “If friction could be entirely 
eliminated, how far would a car travel 
on a gallon of gasoline?” The answer 
given on another page stated that be- 
cause of the fact that the lack of fric- 
tion would eliminate traction, the car 
would not move at all. This seems like 
jumping at conclusions to me. How 
about molecular attraction, the strange 
force that holds two gauge blocks to- 
gether? The slightest bit of attraction 
between the rubber of the tires and the 
road would cause the car to move per- 
ceptibly. I'd be interested to hear what 
some of your other readers think. 
H.J.W., New York, N. Y. 


When Wailes Meets Walling, 
It’s Microchemistry 


YOUR MAGAZINE is improving every is- 
sue, and I get a great deal of informa- 
tion and pleasure 
out of it. The arti- 
cles on chemistry 
and microscopy are 
particularly inter- 
esting. It occurred 
to me that if Ray- 
mond B.Wailes and 
Morton C. Walling 
got together they 


MICRO-AUTO - HOME 
WORKSHOP — RADIO 
PHOTO -CHEMISTRY, 
NOW 

THAT'S / 

SOME mn! / we 





could give us an 
article on micro- 
chemistry. It is 


suited to amateur 
experimenting, requiring little money.— 
2.A., Lincoln, Nebr. 


Two “‘Bi-Vocals’’ Heard From; 
Do They Make One Quartet? 


MANY MOONS ago a letter appeared in 
Our Readers Say describing the letter 
writer’s ability to whistle and hum at 
the same time. When I was a boy, I too 
discovered the possibility of this combi- 
nation. However, I carried it a little 
further. I found that the two “voices” 
can be directed independently of each 
other; that is, the melody can be whis- 
tled while a counter melody can be 
hummed. I have found it convenient in 
working out inspirations away from a 
piano. Other “bi-vocals” might be in- 
terested in experimenting in this field. 
W.W.H., Woodlynne, N. J. 


Thinks Uncle Sam Should 


Foot the Inventors’ Bills 


ALMOST every One is an inventor of 
sorts, although many fail to realize it 
because they are not encouraged. What 
better encouragement could be offered 
than free patents, minus the many in- 
cidental expenses and fees? At present, 
it seems to me that the Government 
makes it pretty difficult for an inventor 
to pretect his idea and make it available 



















































































to the public. Every one benefits when a 
new item is created, or an improvement 
is made on an old one, so why shouldn't 
Uncle Sam foot the bill for practical 
ideas?—-A.L., Readville, Mass. 


The Novel Pipe on Page 64 
May Answer This Question 


THIs IS NoT a particularly pretty sub- 
ject, but one that any veteran pipe 
smoker should be interested in. Every 
pipe chewer knows 
that he must clean 


his pet “stoves” LIKE THIS ? 
from time to time. ; Z 
Still, this task could i a, 
be made less fre- (-_° ® 
quent and more = 
pleasant if some La 

_ 


one would only con- 
struct a pipe stem 
to trap the saliva in 
the bit, rather than : 

in the shank. It is - 

a common mistake 

to think that this 

sole unpleasantness of pipe smoking is 
unavoidable. Why couldn’t 4 pipe bit be 
made with a tubular reservoir below the 
smoke passage into which saliva could 
drain through a hole of adequate size? 
The reservoir could then be emptied oc- 
casionally.—D.R.R., Montclair, N. J. 


More Light on the Subject 
of How We See 


B.T.L. claims that we do not see the 
stars, only their reflected light; and 
R.D.J. claims we do not see any object, 
only reflected light. Now is it not true 
that, according to our present atomic 
theory, light is caused by the changing 
orbits of the planetary electrons of the 
atom? This being true, would we not 
see the stars and certain other objects, 
of which these atoms are parts? And 
should we not then say that almost all 
objects are seen by reflected light, but 
such things as the stars, the sun, lighted 
filaments, and flames are seen by direct 
light?—W.L.B., Yucaipa, Calif. 


Take Your Time in 
Figuring This Out 
WEDDING BELLS rang out 


Java, Dutch East 
ago fora bridegroom 


in Batavia, 
Indies, some weeks 


whose real _ bride 

was at the time GO NATIVE AND 
some 8,000 miles WHO CARES ? 
away in Grand Rap- a 
ids, Mich. The lucky - Ws) 
man heard the vows ¢. “C's 
of another woman, ir J 


or proxy, taking = 
partintheceremony 
in place of his bride, 
after the manner of 
amovie double. The 
procedure is said to 
be legal under Neth- 
erlands law, and the bride has left 
Grand Rapids for (Continued on page 8) 
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by S.J. E. 


(NAME AND ADDRESS 
SENT UPON REQUEST) 








| jumped trom V8 a week fo '5O 


~~ @ Free Book started me toward this 


GOOD PAY IN RADIO 


“T had an $18 a week 
probably be at it today if I hadn't read about the 
opportunities ir 


home for them 
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job in a shoe factory. T'd 2 ee 
fhe training National Radio Institute gave me 
was so practical I was soon ready to make $5, $10, 


$15 


Radio and started training at 


a week in spare time servicing Radio sets.”’ 
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as “When I finished training I accepted a job as 
serviceman with a Radio store In three weeks 

a I as made service manager at more than twice 
wl I earned in the shoe factory.’’ 
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“Fight months later N. R. f. 
partment sent me to Station KWCR as a Radio 
Ope ritor. 
WSUIT. 

tion 

































Employment De- “Nn. R 


factory 


I. Training took me out of a low-pay shoe 





otis _ radt . po 
Now I am Radio Engineer at Station job and put me into Radio at good pay. 


Tam also connected with Television Sta Radio is growing fast. The 
WOXK.” properly 


field is wide open to 


trained men.”’ 
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Many Make $30, $50 
$75 a Week 

Do you too want a better 

job? Do you too want to 

make more money? Radio 

offers many spare time and full time oppor- 





J. E. SMITH, President 
Nat a! Radio Institute. 
Established 1914. 


tunities for good pay. 
Get Ready Now For Jobs Like These 


sroadcasting stations employ engineers, operators, 


station managers and pay up to $5,000 a year. 
5 Spare time Radio set servicing pays many $200 
to $500 a year—full time servicing jobs pay many 


S30, $50, $75 a week. Many Radio Experts are 
perating full or part time Radio businesses. Ra 
o manufacturers and jobbers employ testers, in 
pectors, foremen, engineers, servicemen, paying 
p to $6,000 a year. Radio operators on ships get 
good pay, see the world. Automobile, police, avia- 
tion, commercial Radio, loud speaker systems, 
offer good opportunities now and for the future. 
lelevision promises good jobs soon. Men I trained 
ive rood jobs in these branches of Radio. 


Many Make $5, $10, $15 a Week Extra 
in Spare Time While Learning 

The day you enroll I start sending you Extra 
Money Job Sheets. They show you how to do Ra 
lio repair jobs: how to cash in quickly. Through 
out your training I send plans and ideas that 

ide good spare time money—from $200 to $500 

year—for hundreds of fellows. I send special 
Radio equipment, give you practical Radio expe 
rience—show you how to conduct experiments, 
uild circuits illustrating important Radio prin- 


ciples. 
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Here is the instrument every 
wants-—an All-Wave, 
strument 
ure 


re 


vou graduate 
ms 


mention POPULAR SCIENCE 


sistance 


Edo tod how | Train You at Home 
BE A RADIO 





EXPERT 


Find Out What Radio Offers You 
Mail the coupon now for “Rich Rewards in Readio."’ 
It’s free to any fellow over 16 years old, It points 
out Radio’s spare time and full time opportunities, 
also those coming in Television; tells about my 
Training in Radio and Television; shows you 
letters from men [ trained, shows what they 
doing. earning: shows my Money Back Agreeme! 
MAIL COUPON in an envelope, or paste on pent 
post card—NOW ! 


J. E. SMITH, 
President, Dept. 7NP3 
National Radio Institute, 
Washington, D. C. 


I GIVE YOU A 
PROFESSIONAL 
SERVICING 
INSTRUMENT 








Radio expert needs and 
All-Purpose, Set Servicing In 
verything necessary to meas- 
voltages and current: test tubes, 
adjust and align any set, old or new It 
satisfies your needs for professional servicing after 


It contains « 
A.C. and D.C 


can help you make extra money 
sets while training 


servic- 


J. E. Smith, President, Dept. 7NP3 
National Radio Institute, Washington, D. C. 


obligating me, send Rich Rewards it 
spare time and full time opportunities in 
t! 


Dear Mr. Smitl Without 
Radio,”’ which points out 





Radio, and explains your practical method of training at home in spare time to become i 

Radio Expert. (Please write plainly) 
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Ow Keaders Say 


(Continued from page 6) 


Java to join her husband whom she 
has not seen in nearly a year. What I 
want to know is, will the couple be able 
to celebrate their wedding anniversary 
(anniversaries?) on the same date in 
view of the fact that they were on op- 
posite sides of the International Date 
Line when the ceremony occurred? Ac- 
cording to my calculations, they were 
thirteen and a half hours apart on the 
international time map, and when the 
bride reaches Java, her anniversary will 
not correspond with her husband’s.— 
M.I.J., Atlanta, Ga. 


This Math Shark Believes 
in Sparing the Pencil 


OPENING my October issue of your 
magazine, I followed my usual procedure 
of turning to Our Readers Say first. If 
AVENUE OF | all the suggestions 
ROSES | of readers were car- 
ried out, your mag- 
azine would have ~ 
to be published . 
daily instead of 
monthly, but you’re 
doing a fine job. 
The little problem 
from H.S. turned 
out to be just as 
simple as he pre- 
dicted. Referring to 
the lettering of the 
diagram; construct diagonal OC. Then 
OC equals AB equals five inches. But OC 
and OE are radii of the same circle, 
hence -qual. Therefore OA equals OE 
STEP-SAVING minus AE, or three inches. It took me 

just three minutes to solve the prob- | 
KITCHEN lem.—D.M.P., Newmarket, N. H. 
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Suggests Automatic “’Ears’’ 
On Ship’s Sound Detector 


Your cover pictures display practical 
ideas, but I believe an improvement 
could be made on the directional sound 
detector shown on the September cover. | 
The device picks up sounds with two col- | 
lectors spaced a few feet apart, and | 
conducts them to the operator’s ears. But | 








it depends on human ears of identical 
sensitivity. A better application might be 
to place large, sensitive microphones on | 
each side of a ship. An electrical device | \ 
PRESSURE VACUUM cme then a an er ranma | 
ing the process on a dial showing degrees | (3 
HAIR RESTORER HA seagyen at sb SS Cae Te | 4 
to port or starboard. This would be of | 
far greater accuracy than human ears, iF! 





fey if 













and eliminate the human element.— | . 
A.D.W., Denver, Colo. | ie 
; 
. 
ant The Lady of the House | rs 
ch Gives Us a Big Boost ? 
at So MANY women like myself probably 
read your magazine and write to the edi- | 
tor that this letter 
undoubtedly will go 
in yourscrapbasket, 
EE... HEAR NEWS but here’s my story. 
of many important in- | My husband’s inter- 
ventions and discover- est in your maga- 
ies now at your neigh- zine piqued my ‘ 
borhood movie. Pro- curiosity so much 4 
duced in Cinecolor | that I examined it a 
by Carlisle & Fair- carefully one night, BE: 
THIS AMAZING banks with coopera- and hereafter I will a 
SHORT NOW tion of the Editors of read it as eagerly as Ss 
SHOWING IN Popular Science Monthly. he does. Itallstarted a 





when he told me he was going to build 
(Continued on page 9) 
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(Continued from page 8) 


the doll house described in your Octo- 
ber issue, as a Christmas present for our 
little girl. The house is just about fin- 
ished, and so are its decorations and 
trimmings, for which I have assumed re- 
sponsibility myself. I’d like to see more 
features like “Marionettes Go Holly- 
wood.” I thought perhaps you would be 
interested in this expression from a 
woman reader.—J.D.L.,Wilmington, Del. 


Wants to Find Lost Treasure 
—And Don’t We Alle 


TREASURE HUNTING is probably a sub- 
ject that appeals to everybody, but it 
appeals particularly to me because when 
I was a boy my grandfather told me 
there was a buried treasure on his fa- 
ther’s property. He 
said hedidnotknow  picgy'n SHOVEL, 
the exact location GRUB AND LOTS OF 
of the treasure. I PATIENCE / 
once dug for it but Ee 
found only scrap 
iron. I would ap- 
preciate it if you 
would print an arti- 
cle on how to find 
a treasure such as 
this, and what equip- 
ment I would need 
to look for it. I 
would like to see the article describe the 
various divining rods that are supposed 
to locate hidden minerals and metals, 
and tell whether such devices are really 
effective. I have heard that those em- 
ploying radio principles are best. On 
the other hand I have heard that marvel- 
ous discoveries of hidden wealth have 
resulted from use of searching devices of 
crude, unscientific construction.—A.S.T., 
Norfolk, Va. 
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Sounds Like an Overgrown 
Microscope Dipping Tube 


Wuy couldn’t scientists construct a 
six-foot hollow ball with heavy viewing 
windows to be lowered to great ocean 
depths? A trapdoor beneath the ball 
would allow specimens of deep-sea life 
to be sucked into the ball by a hose at 
the top. A filter would keep the speci- 
mens from being drawn up through the 
hose. The trapdoor could then be closed 
mechanically at the same time that a 
valve is closed at the hose connection. 
Automatic valves could, as the ball was 
raised, maintain interior pressure equal 
to that at which the vents were closed, 
thus preserving the specimen life within. 
The specimens then would live and could 
be studied at the surface as long as the 
pressure was maintained. An interest- 
ing experiment would be to observe evo- 
lution at first hand. For this, the tank 
pressure could be reduced gradually, 
until it was the same as atmospheric 
pressure.—-H.V.L., Roanoke, Va. 


Motorist Discovers A Trick 
To See Carburetor At Work 


Most motorists are familiar with the 
various parts of their cars, but I wonder 
how many really know what goes on in- 
side the carburetor. I recently removed 
the air cleaner on top of my carburetor 
to give it its regular scouring, and in do- 
ing so I could see down the intake pas- 
sage. It occurred to me to start the 
motor and take another look. I was 
istonished to find that I could actually 
see the gasoline being mixed with air. 
Accelerating the engine by pushing the 

(Continued on page 10) 
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KNOW HOW TO START... KNOW 
EACH STEP TO TAKE 


\ Before Going Too Far With Your Invention 


\ The Free Book shown here was prepared for inventors, to 
\ show them exactly what steps they must take to secure a 
\ PATENT. If you have an invention, you should send for 

this book AT ONCE. It will tell you exactly how an ap- 
plication for a Patent is made, what information you must 
furnish your attorney, and what steps he must take in 
order to protect your interests. Remember, inventing an 
article is one thing—securing the exclusive right to manufac- 
ture it, use it, or sell it is another. Without a U. S. Patent, 
you cannot expect to reap the profits that your invention 
may make possible. Send at once for this book. After you 
get that, you'll know exactly what to do to protect yourself. 


IMMEDIATE SEARCH NECESSARY 


A Search at the U. S. Patent Office will disclose one of three 
things: That you have hit upon an entirely original invention 

that you have suggested patentable improvements upon an exist- 
ing invention—or that your invention has been anticipated 
throughout, and you should drop it. You should have this infor- 
mation at once. Our FREE BOOK tells everything you need 









STEP NO. 1 to know about patents. We will mail this book upon receipt oi 
Make a rough pencil sketch of your letter requesting search—or if you want to read it before 
your invention, describe it fully haying search made, simply fill out the coupon below. 
and send it to us with fee for pre . . 
liminary search through patents in 
the United States Patent Offic WHAT A PATENT DOES FOR YOU 


Every year thousands of Patents are granted. Very few, however, 
represent the discovery of entirely new principles. Most of them 
provide new methods of doing some everyday thing in a better 
way—changes for greater efficiency, usefulness, adaptability, or 
beauty in some previously Patented thing. These IMPROVE- 
MENTS are Patentable if new, and actually represent new in- 
ventions. These improvement Patents offer large chances for 
profit if commercially useful. The business world wants. im- 
proved products ind services. 


WE SERVE YOU QUICKLY AND SECRETLY 


Vy 
rs | deeds . : , , 
ee * We have secured patents for inventors located in every state in the Union, 

. a Our organization is a large and efficient one. Our practice is confined en- 
-/-> « ! Ri ‘ é ge i pri 
STEER NO. 2 . tirely to Patents, Trade-Marks, and Copyrights. We have had years of 

Our trained searchers will then experience in Patent Matters. When you place your invention in our 

m ike a preliminary earch of hands, we are in position to proceed at once to secure protection for you. 

pertinent U. S. Patent Our fees are reasonable, and, if you desire, we can arrange convenient 


terms of payment. 


FREE BOOK TELLS HOW! 


How the Patent Laws protect you; why it is important to avoid loss 
of time in getting your application filed; and many other important 
points. You may have much to gain and nothing to lose by sending 
for this book TODAY. 


FREE RECORD TELLS HOW 


Our FREE Record of Invention Form enables you to make in convenient 
form a sketch of your invention and have it witnessed in a manner of 
value to you should the occasion for evidence arise. 


STEP NO. 3 ~ MAIL THIS COUPON Now 





Our complete report of search and ° ; 
opinion on patentability mailed to . 9 if 
you. . 4 








€& HYMAN BERMAN 











entation of your invention to U.S, 
Patent Office 





Important: Write or print name plainly. 
se ses ees eeeeeeeeeeeeeeeeseseasacesaun 


. hy: a 
' 68-S Adams Building ‘ 

' r ° 1 
5 Washington, D. C. . 
' REGISTERED PATENT ATTORNEYS ' 
: BEFORE U. S. PATENT OFFICE ; 
4 Please send me at once your Big Free 48-Page Book, § 
g Patent Guide for the Inventor” and “Record of Invention” 4 
. form. This request does not obligate me ' 
. . | 
i ae ila ipdavibidivantumigadiiiamesaahiatacas i 
STEP NO. 4 ' : ' 
If you decide to make patent ap 8 ADDRESS.. ' 
plication, drawings and proper & é 
papers will be prepared for pres a See ee e 
; : : * 
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NEWS SHOTS 


FOR MOTORISTS 


AMAZING GUARANTEE ENDS b 


BATTERY REPAIR AND 
REPLACEMENT COSTS 


You can’t lose on this new-type batiery! 
Because no matter how many years you 
own your car—no matter how many miles 
youdrive—the Goodrich Kathanode Elec- 
tro-Pak is guaranteed never to cost you 
one red cent for repairs or replacement. 





TION AS USED ON CRACK TRAINS 


Here is a battery for your car built with 
the Kathanode construction—famous for 
its use on crack trains, airplanes, sub- 
marines. It is this long-life feature that 
makes it possible for Goodrich to guar- 
antee it as long as you own your car. 





DRIVES CAR '3 MILE WITH- 
OUT A DROP OF GAS 


Whata battery! On battery power alone, the 
Goodrich Kathanode propelled a 3,150 
pound car more than a third of a mile. And 
Western Union certified the facts! 





NO OTHER BATTERY HAS THIS 
POWER-SAVING TOP COVER 


This battery even Jooks different with its 
protective top cover that’s specially de- 
signed to keep dirt, acid spray,corrosion 
and other “power-robbers” locked out! 
Save money. Avoid battery grief. See 
your Goodrich Tire and Battery Dealer 
or Goodrich Silvertown Store today. 


Goodrich 


eo 


Electro Lak BATTERY 


ae KATHANODE 
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(Continued from page 9) 


throttle rod showed me how an extra 
quantity of gasoline is injected during 
this operation by the acceleration pump. 
Manipulating the choke demonstrated 
how more gasoline is sucked into the 
manifold by cutting down the supply of 
air.—A.J.S., Toledo, Ohio. 


Chinese Says ‘Phone Poles Buzz, 
Wants To Know The Reason 


HAVING READ your 
interesting maga- 
zine for more than 
four years, always 
enjoying the ques- 
tions, comments, 
and sundry novel- 
ties set forth, par- 
ticularly in Our 
Readers’ Say, I 
would like to offer 
this poser: What 
causesthehumming 
sound in telegraph 
and telephone poles? I have heard that 
no one has been able to give a satisfac- 
tory answer to this problem. It is partic- 
ularly noticeable when you put your ear 
against a pole.—J.G.L., Hangchow, China. 


Now F. A. C. Better Watch Out 
For His Own Neck 


LITERALISTS will probably be on your 
neck again over the statement in F.C.P.’s 
letter in your October issue that his new 
car is “so darn quiet that every time a 
bumblebee hits the windshield it sounds 
like an explosion.” They’ll be saying that 
what he really meant was “every time 
the car’s windshield hits a bumblebee 
...’ We've heard a lot of these teasers 
lately: How far away is your image ina 
mirror? Do you walk past a fellow walk- 
ing in the opposite direction, or does he 
walk past you? Does the rim of a wheel 
of a moving train stand still momentarily 
at the point where it touches the track? 
Do we actually see an object, or just its 
reflected light? Does an automobile 
motor pull or push the vehicle, and how 
far is up? If simple logic can’t resolve 
these questions let’s call the whole thing 
off.—F.A.C., Albuquerque, N. Mex. 


His Camera Can Take It—And 
We Don’t Mean a Picture! 


HAVING READ your article, “How Tough 
Is Your Camera?” in the October issue, 
I was inspired to write you about how 
tough mine is. It is 
a folding camera of 
German make. I 
lent it recently to a 
friend who is a pro- 
fessional parachute 
jumper, to take 
some aerial pictures. 
Ascending to nearly 
a mile in a hot-air 
balloon with my 
camera, he was just 
getting ready to 
take some pictures 
when he accidentally dropped it. Al- 
though it fell for more than 4,000 feet, 
dug out a hole, and buried itself in hard 
ground to a depth of about three inches, 
when I finally recovered it there was 
not a scratch nor a dent to be found on 
it. What’s more, it still took pictures as 
well as ever. Truly, I was amazed. How- 
ever, I don’t advise anyone to try the 
test, as his camera might hit a rock.— 
R.D.W., Batavia, N. Y. 


” 


he of 


¥ - 


BF wel? 


% 





NAW, THATS NO 
coop! 





= 


MONTHLY when answering advertisements in this magazine. 







| of the skinniest people who 











THIS NEW 3-WAY 
TREATMENT HAS PUT 
ON SOLID POUNDS 

FOR THOUSANDS OF 









Rich red blood, necessary 
to properly nourish and 
build up every part of the 
body, is especially pro- 
moted by this new discov- 
ery where iron is needed. 
A healthy digestion which 
gets ALL the good out of 
your food requires an ade- 
quate supply of Vitamin 
B. This new discovery 
supplies this element, 

Normal, regular elimina- 
tion to remove poisons 
and thereby promote 
health and growth calls 
for adequate Vitamin B. 
This is the third purpose. 


QUICK GAINS oF 1010 2518s. 
REPORTED WITH NEW 
IRONIZED YEAST 


OW thousands of 

skinny, rundown men 
and women can say good- 
bye to bony angles and 
unsightly hollows that 
rob them of natural at- 
tractiveness. For with 
this new easy 3-way 
treatment, hosts of peo- 
ple who never could gain 
an ounce before have put 
on pounds of solid, nor- 
mally good-looking flesh 
—in just a few weeks! 


Why it builds 


Scientists have discovered 
that many are thin and run- 
down simply because they do 
not get enough yeast vitamins 
(Vitamin B) and iron in their 
daily food. Withowt these ele- 
ments you may lack appetite 
and not get the most body-build- 
ing good out of what you eat. 
One of the richest sources of 
Vitamin B is the special yeast 
used in making English ale. 

Now by a new process, the 
vitamins from this imported 
English ale yeast are concen- 
trated to 7 times their strength 
in ordinary yeast! This 7-power 
vitamin concentrate is then com- 
bined with 3 kinds of strength- 
building iron (organic, inorganic 
and hemoglobin iron); also pas- 
teurized English ale yeast. Fi- 
nally, for your protection, every 
batch of Ironized Yeast is tested 
and retested biologically, to in- 
sure full vitamin strength, 

‘The result is these new easy- 
to-take little Ironized Yeast tab- 
lets which have helped thousands 

























needed these vital elements 
quickly to gain normally attrac« 
tive flesh and peppy health. 


Posed by professional models 


Make this money-back test 


If, with the very first package of Ironized Yeast, you 


| don’t: begin to eat better and get more enjoyment and 
| benefit from your food—if you don’t feel better, with 
| more strength, pep and energy—if you are not convinced 


that Ironized Yeast will give you the pounds of normally 
attractive flesh you need—your money will be promp’ 
refunded. So get Ironized Yeast tablets today. 


Special FREE offer! 


| To start thousands building up their health right away, 


we make this absolutely FREE offer. Purchase a package 
of Ironized Yeast tablets at once, cut out the seal on the 
box and mail it to us with a clipping of this paragraph. 
We will send you a fascinating new book on health, ‘“New 
Facts About Your Body.’’ Remember, results with the very 
first package—or money refunded. At all druggists, Iron- 
ized Yeast Co., Inc., Dept. 4512, Atlanta, Ga. 


WARNING: Beware of cheap substitutes. 


Be sure you get the genuine fronized Yeast. 
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Headlight is projected in parallel 
beams through optical lens. Lamp is 
concealed inside the smoke box, 





Retractible pilot coupler shown in its 
service position. The crank for lifting 
the pin is fitted with a tiny link chain. 





Complete, actuated Baker valve gear. 
Crosshead guides are stainless steel. 
Crosshead is plated. Side rods are cast 
for detail perfection, plated and bushed. 
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First Authentic Die Cast Replica of the Mighty Hudson Type 5344-JIE 


You men with a natural! gift for things 
that are scientific . . . what in all this 
golden age of mechanical ingenuity 
can add up so many thrills as building a 
miniature railroad system all your own? 
Particularly this year! For here at last is Lionel with 
a scale model, the crowning achievement of its 37 
years of train building ...an exact “‘O”’ Gauge 
replica of the New York Central’s latest, greatest 
super-powered giant Hudson type, 5344-JIE. 

Now at last the thrills of scale model railroading 
are within the reach of every man, for the vast re- 


Equipped with ball bearings for the axial 
thrust, and a worm gear so expertly 
constructed that it is not self-locking. 


Six drive wheels, die cast to preci- 
sion finer than a human hair, are 
fitted with seamless steel tires. Both outside and inside third 
rail collector shoes are provided, for operation on any type of 
“O" Gauge track having curves of at least three foot radius. 


sources of Lionel have made it possible to produce 
this model of models at $75 . . . finished, ready to run 
and with more exclusive features than any model 
ever had before: a hinged smoke box cover, 
complete, actuated Baker valve gear, worm gear 
precision drive, steel tired wheels, built-in whistle . . . 
But there's not room here to tell you the whole ex- 
citing story so, men, do this: Go to your nearest 
hardware, electrical or department store and get a 
copy of the 16-page Lionel scale model booklet, or, 
better yet, clip out and mail the coupon below. 


THE LIONEL CORPORATION 
15 EAST 26th STREET, NEW YORK, N. Y. 










THE LIONEL CORPORATION 

15 East 26th St., Dept. No. 90 

New York, N. Y. 

Enclosed is ten cents to cover the cost of 
postage and handling. Please send me 
a copy of the new Lionel 16-page scale 
model locomotive booklet. 


Please Print 
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Faithful to the finest details, the wheels Add 

are held by bearing caps that are bolt- 

ed with tiny hexagonal head bolts. City _____ State ‘ 
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DIESEL PLANES 
SPAN) THE ATLANTIC 
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yields to Diesel mg 


with Diesel-powered seaplane service 
across the Atlantic. Opportunities in the 
Diesel field are now-greater than ever be 
re for the TRAINED MAN for the 


man pein serve Diesel build 
ers and users. Train at Hemphill Diesel 


ocho where you get the most prac 

tical, 1 t thorough Diesel course in exist 

we n either full-time or “home-and 
op urses. Send coupon 


HEMPHILL DIESEL SCHOOLS 


——a nation-wide institution with schools in the following 
cithes 

BOSTON kline Avenue 
NEW YORK 
DETROIT : fayette Blvd 
CHICAGO robee Street 
MEMPHIS Monroe A 
LOS ANGELE 
SEATTLE 
VANCOUVER 








4 ‘Diesel News” 
copy © Diesel troining. 
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Always mention PoPULAR SCIENCE 
MONTHLY when answering adver 
tisements in this magazine. 





Words have amazing powers. The world offers 
its treasures of money, power, and position to 
the skilful users of them. There are words for 
every cca ! vord that thunder com 
mands; words bristling with compelling force; 
words of Zepny! like delic acy ; words ot in 
iration; words of romance; words to bend 
men inds i 
l i é \ etl | are 
t | e | , ‘ rod the 
| ’ ( | e ft r ne 
ct Yo t 
GET THE FREE BOOKLET 
H \ > B ome MI ter ol oe tlish tells 
vou all Pi the Kleiser Practical Er h Course 
which lorse famo riters Boot! 
Ir Ss. Col Mary Roberts Rine- 
hart Ask for it ostcard, or write your 
hame 1 I I ! d retur tn idvert ement 
No ; 
FUNK & WAGNALLS CO. 
Dept. 1764 354 Fourth Ave. New York, N. Y. 
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More $5 Prize Winners 


Two prize winning letters 
POPULAR SCIENCE MONTHLY’S 
new Secrets of Success contest—‘What 
Home Study Has Meant to Me”—are 
printed below. Read these stories care- 
fully because your own career may be 
just as interesting and inspiring to other 
readers. If you think so, put it down on 
paper and send it in. We will pay $5 for 


in 


every letter we publish. 
CONTEST RULES 
Only letters from bonafide home 


study school students will be considered 
and these must contain the name of the 
school and the name of the company, or 
companies, for whom you have worked 
since graduation. (Names, however, 
will be deleted from the letters when 
published.) We also want to know the 
kind of course you took and the type 
of position you have held. Your own 
identity will be kept anonymous, if 
desired. 

We are interested in facts, not lit- 
erary ability, but please write clearly, 
completely, and keep your letters with- 
in 750 words. We are not looking for 
“get-rich-quick” stories or freak ad- 
ventures, and authors must be prepared 
to substantiate the truth of the state- 
ments. Manuscripts submitted and 
printed become the property of this 
magazine, and we are not responsible 
for the return of rejected stories unless 
sufficient postage is provided for this 
purpose. Address your contribution to 
Success Story, 353 Fourth Avenue, New 
Yoru, Ne. Se 


THE INSPIRING 
HOME STUDY STORY 
OF MR. W AS TOLD 





“fo"MAKE MONEY 








TO H. E. H. 


From machinist’s helper to President 
and Chief Engineer of the nationally 
recognized pump works which bears his 
name is the record of John A. W— 
His success, Mr. W states, is due | 
entirely to correspondence school study. 
He was forced to leave grammar school 
before the eighth grade in order to help 
with the family income, but his desire 
for knowledge was insatiable. When he 
joined the old L &B Pump 
Company as a helper he made up his 
mind that this was to be his life work. 
With this ambition he sought out a 
satisfactory method increasing his 
store of technical information. In cast- 
ing around he happened onto a rep- 
resentative of the School and 
signed up for a course in Mechanical 
Engineering. 
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Men—Women—Age 18 to 50 


START AT $1260 to $2100 A YEAR 
Steady work, Vacations with pay! 
AUTOMATIC Select job 
you want. Tested method will help you pens, Civil Service 
Examination for earliest possible Peat rite TO- 


short hours! Pensions, 
raises No strikes, no layoffs. 










DAY for FREE LIST of jobs. (If UNDER 18, ask for 
Special Booklet ‘‘A’’). Arthur R. Patterson (Former Gov’t 
Examiner) Principal, PAT- 





S=RSON SCHOOL 161 2 Mer- 
cantile Bldg.,Rochester ,N 5 a 


Send for FREE LIS 


SOCIAL SECURITY 
EMPLOYEES TO BE HIRED 
THROUGH EXAMINATION 



























Thousands of publications buy MILLIONS 
of photos from free-lance camera owners 
every year. We show you what to photograph, 
how to do it, where tosel! for biggest profits 
Learn at home, in spare time.Pay for c 
in easy monthly installments. No special cam- 
era needed. Write for FREE BOOK tellingabout 
this fascinating new field UNIVERSAL 
PHOTOGRAPHERS, Inc., Dept. oe 10 
_West 33rd Street, New York Cit 


SHORTHAND in 


Weeks at Home 


Famous Speedwriting system. 
to write and transcribe. 
Costs much 


vurse 






Simplest 
Easier, quick- 
70,000 students. Used 
Write for free booklet. 





less 


er to learn 
in hundreds of leading offices. 


=a Dept. 108, 200 Madison Ave., New York 




















Rich, fast-growing field for men thoroughly trained ' 
in design, manufacture, estimating and install- 
ing. In 1936, Air ¢ onditioning did a 49 million dol 
lar business—while in the first 5 months of ’37 itl 
skyrocketed to 50 million—14 TIMES as mz iny in-§ 
stallations as in 1933. FREE booklet on home study 
points out YOUR opportunities in Air Con ae 
Fells WHY this new industry promises steady work, ' 
good pay, promotion, and jobs where you are still t 
young at 40. No obligation. Write TODAY. 


SmastonnSoheat Dent. AC-946, Drexel at58th Chicago 


TS 


Save time; 
increase your ability to handle 
new problems, modern conditions 
with this famous 1,740-page handbook of latest 
expert practice, from simple bookkeeping to higher 
accounting. Helps you display the kind of skill 
that wins recognition and advancement. Guides 
you in prompt, practical handling of any 
situation, everyday or emergency. Prin- 
ciples, procedures, forms,controls, systems 
reports, audits, etc.— 31 big sections 
complete in one handy volume — the 
ACCOUNTANTS’ HANDBOOK, 
Nothing else like It. Widely used by 
executives, credit men, bankers—over 
140,000 bought, Editorial Board of 70 
FR rts. Content would fill 10 books. 
Mail coupon below for 
sample section and facts 
FRE Handbook; for prompt reply 
we Will also send FREE Handsome 
Pocket Memo Book designed for 
accountants and financial men, 
Contains valuat le tables, shorte 
—— andeveryday bus ine ss data. 






























as a Clip and mail this formeuge me maanans 
8 THE. RONALD PRESS COMPANY Dept. M-130 : 
s 15 East 26th Street, New York, N. Y. 

@ Send me the 32-page sample se ction of the Account- . 
§ ants’ Handbook and information about this famous § 
g Volume, together with FREE Pocket Memo Book. t 
8 Name NIN, sco area a a! Dene eae ’ 
: ' 
BD. occ ccccccesevssacgasassececeseecceces  ] 
8 City ere ' 
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Secrets of Success 


Shortly after this inauspicious be- 
ginning he was married and I have 
often heard him tell of his early strug- 
gles with his lessons. It wasn’t long 
until his young bride was making baby 
clothes of an evening across the kitchen 
table while he worked away at his les- 
son assignments. Such a sincere interest 
in his work was soon recognized and 
his steady climb to the top began in 
earnest. At the present time his plant 
is located at --——,, Calif. It is a mat- 
ter of record that many, if not most, of 
the notable achievements in the pump 
field have been made by this master of 
pump technique. For example, one of 
his outstanding developments is the 
deep well turbine pump, to say nothing 
of the W———— method of “Aqua- 
analysis.”’ This latter is responsible for 
saving farmers thousands of dollars in 
pump equipment. Mr. W———— states 
positively that home study gave him 
his chance, and by diligent effort we 
know how well he has succeeded. He is 
a member of a nationally recognized 
engineering association, in spite of the 
fact that he has no other schooling to 


his credit from any other school of 
engineering. 
Mr. W says, “If a man or 


woman really has ambition and wants 
to get ahead, home study will keep him 
on his toes and ready for promotion.” 

—J. A.”W., Los Angeles, Calif. 


HOUSEWIFE SUCCEEDS 
AS AUTHORESS 
THROUGH SHORT 
STORY COURSE 


I thought I was going to write the 
Great American Novel! But Fate—and 
Margaret Mitchell—decided otherwise. 
Instead of finishing my _ university 
course, in which I was majoring in 
Short Story Writing, Drama and 
Journalism, I fell in love, married, 
moved to a small midwestern city and 
took care of posterity instead, by pro- 
ducing three sturdy little boys. 

However, the old itch to write re- 
turned with their departure from baby- 
hood. But the gray matter had slumped; 
techniques had changed; words didn’t 
leap spontaneously to my mind; my 
typewriter was on a sit-down strike. 

I realized that what I needed was 
additional training—more mental dis- 
cipline, if you please, and that I would 
never get it alone and undirected. I 
couldn’t go away to school again; yet 
I had to have some mental stimulus to 
dust away the cobwebs and the accumu- 
lation of recipes, feeding formulas and 
budget plans that cluttered my brain. 

I enrolled in the — School, pay- 
ing for the course out of my house- 
keeping allowance! At first, it seemed 
a resumé of what I had studied in 
school, naturally. But it did more than 
teach me to write stories. It taught me 
to concentrate again—to spend thirty 
or sixty consecutive minutes, or even 
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When You Say “Webster's Dictionary’ 
You MEAN the MERRIAM-Webster 


BSTER’S ~ 
‘TERNATION, 
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LL the respect, honor, confidence and 
A reliance that the English-speaking 
peoples unanimously accord to ‘Web- 
| ster’s Dictionary” is liable to a gross 
| abuse unless you know the facts. Through 
four generations Webster's Dictionary 
| has earned and maintained first place 
among reference books. When you are 
confronted with any question of fact, 
| whenever you need to know, you think 
| of Webster as the utmost in authority, the 
| judge of judges, the court of last appeal. 
That confidence is warranted only if you 
use the MERRIAM-Webster. 


Why the Only Genuine Webster 
Is the MERRIAM-Webster 


At the death of Noah Webster in 1843, the 
G. & C. Merriam Company bought and paid for 
the exclusive rights to publish the only genu- 
ine Webster's Dictionary. 

In an effort to preserve the integrity of the 
Webster name on dictionaries, the G. & C. 
Merriam Company obtained a Federal Court 
Injunction directing that the following state- 
ment appear plainly on all so-called “Webster” 
dictionaries other than those published by 
MERRIAM: “This dictionary is not published by 
the original publishers of Webster's Diction- 
ary, or by their successors.” 

Look for those words. Look for the Merriam- 
Webster trade-mark. Ask your bookdealer to 
show you the Webster's Dictionary with the 
circle on the cover. The New Second Edition of 
Webster's New International (unabridged) has 
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Accept Nothing Less Than 
the “SUPREME Authority’ 


WEBSTER'S 


NEW INTERNATIONAL 
DICTIONARY 


LOOK FOR THIS CIRCULAR 
TRADE-MARK AND THE ‘NW’ 
MONOGRAM ON THE COVER, 






been completed at a cost of $1,300,000. It con- 
tains the new words and the newly discovered 
facts about the old ones. It is twenty years 
newer than any similar work of reference and 
provides information in all branches of knowl- 
edge for today’s needs. Any bookdealer will 
be glad to show it to you. Mail the coupon for 
the free, illustrated, descriptive booklet. 


GET THE BEST 


Ask any Judge! Ask any Editor, Teacher, Book- 
seller, Author, Actor, Scientist, Banker, Lecturer— 
better still—see the book and judge for yourself. 


122,000 MORE WORDS 
than in any other dictionary 


600,000 Entries © 3,350 pages 


Color plates throughout 
Iiustrations for 12,000 terms 


G. & C. Merriam Company, Dept. 837 
Springfield, Mass. 


P 

! G. & C. MERRIAM CO., Dept. 837, ; 
, Springfield, Mass. \ 
t Please send me free and without obliga- , 
{ tion the illustrated booklet more fully i 
; describing Webster's New International 4, 
\ Dictionary, Second Edition—’The New Mer- 
i riam-Webster: What It Will Do For You.” 4, 
i ! 
I i 
I ] 
I i 
| i] 
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OTHER MEN HAVE READ AND 
PROFITED BY THESE FREE BOOKS 


[F you have an invention-——-or an idea for one 

you should have these free books. They tell 
you real facts like these: How the patent laws 
protect you Why you need the protection of a 


U. S. Patent. What a competent registered pat 
ent attorney can do for you. They tell what 
kind of sketch or model is needed and how to 
make proper disclosure of your idea to help 
establish your claims. They tell how some suc 
cessful inventors have secured financial assist 
ince. They show 115 different mechanical prin 
ciples. 
HOW WE SERVE YOU 

For more than a third ment plan when needed 
of a centur ‘ have With the books, we will 
represented thousands of also nd you a py of 
inventors We inswer our Kvidence « Inven 
questions. We st ] tion for on which you 
device to bring ou ean sketch and deseril 
best patentable possil your invention and estab 
ities. Often, also. we ad lish a dat sclosur 
Vise inventors aguinst co Such a dat ! losur 
ing ahead with inver ‘ . is titer pr ‘ Impor 
which could not wssibl int to you. You can deal 
be protected. B ir ill th us in tr sts 
developed methods we recs Lear he facts 
try to keep expr. s ta Simply sign and mail the 
minimur ind w in ar oupon below Dake hat 
range t f red pa first step toda 


victor J. 


EVANS & 


REGISTERED PATENT ATTORNEYS 


Co. 





MAIN OFFICE: 210-P, VICTOR BUILDING { 
WASHINGTON, D. C. 
Other Offices: 2610-C, Singer Bldg New York; 1445-C, | 
a madnock Bidg Chicag 1010-¢ Hobart Bidg San 
ranci 40S-¢ sarheld Bldg., Los Angeles 
is FRI f ir books Pat i 
I tion and Whe and How to Sell an 
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Secrets of Success 


several hours, applying myself to one 
subject, instead of letting my mind 
wool-gather, as it had been doing. 

I got the “feel” of words again; I 
spent more and more time on original 
work, as the assignments became more 
and more individualized. Then I began 
writing stories again; in fear and trem- 
bling at first—with increasing confi- 
dence as I realized that my mind was 
really mine to command again, that my 
Short Story Course was really a course 
in mental rejuvenation! 

I know now that I’ll never write the 
afore-mentioned novel. I’m afraid that 
I won’t even write a really great short 
story. But the stories that I do write 
usually manage to find a home, even 
though it may not be in “slick” society, 
and several articles that I have written 
for trade journals have had a ready sale. 

So I say that it isn’t so much what 
course you choose for home study, or 
in what particular field you choose to 
advance yourself. The mental training 
and the open mind; the hours of applied 
study; the conscious effort to concen- 
trate on your subject, whatever it may 
be; the getting out of the rut: these 
constitute the intangible yet one of the 
greatest benefits derived from any 
home study course. 

M. E. T., Evansville, 


LEARNS TYPING AT 
HOME; BETTERS SELF 
AS TYPEWRITER 
“SALESMAN 


For over five years I plodded along 
selling typewriters with scant ability 
to demonstrate them. Having learned 
the “two finger’’ method in childhood, 
it was difficult to learn the touch sys- 
tem, although I twice entered class- 
room typing schools. In 1932 the ——— 
Company, with whom I was employed, 
gave me the name of a firm in my dis- 
trict who were interested in purchas- 
ing a number of new machines. It was 
the best prospect I had had, and I 
hastened to the offices of the concern 
with our latest model machine. When 
[I entered, there was a salesman there 
from a rival concern demonstrating | 
one of their machines. 

The buyer watched this demonstra- 
tion, then asked to hear my story. 
Mechanically, I knew the machine in 
and out; could dismantle and reassem- 
ble it in a flash but when it came to 
typing with it, I had to fumble around 
looking for the letters. It naturally 
follows that I lost the sale, and—al- 
most lost my job! 

I determined to learn how 
if I had to take a vacation in 
so. Then it occurred to me to try 
a correspondence course. Of course, 
I could have attended night classroom 
studies, but the hours seriously inter- 
ferred with my sales work; and, obvi- 
ously, they could not render a special 
class for me in the early morning 


Ind. 


to type, 
order to 
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It’s easy to be a success if you know 
how. I'll show you! Seize TODAY’S 
golden opportunity! — RADIO. Make 
$5.00 to $15.00 a WEEK, spare time; 
much bigger pay full time; or have your 
own business. I'm training hundreds at 
home with latest methods and REAL 
PROFESSIONAL EQUIPMENT. Easy 
toget started, easy terms. See and FEEL 
Success. My FREE book shows how 
Write me TODAY. 

















F. L. Sprayberry Send for 

res S > 

Ac ~ade apres FREE BOOK 
>-P, Univ ersity and 


Place, N. 
h., D. C. 


| NewAdding Machine 
Fits Vest Pocket! 


Adds, subtracts, and multiplies, up to one 
billion -yet it costs only $2.95. feighs 
only 4 ounces. Not a toy—guaranteed 
workmanship. Perfectly accurate, very 
fast. Sells to business men, store- 
keepers, homes—wherever figures are 
used. Grab iy ye 
Write at once for 
Sample Offerand 7 2 AGENTS 
Making Plan.100° 












VE-PO-AD co., ‘Dep t. 106 
303 W. MONROE ST., 


CHICAGO 


’ SAMPLE LESSON 





-STATE COLLEGE 


B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
Civil, Electrical, Mechanical, Chemi- 
cal, Radio, Aeronautical Engineering; 
Business Administration and Accounting. Equivalent in 
technical hours to 4-year course. Those who lack high 
school may make up work. Low tuition. Low living 
costs. Located in picturesque hill and lake region. Stu- 
dents from every state and many foreign countries. 54th 
year. Enter Sept., Jan., March and June. Write for Cata- 
_log. 5127 College Ave., Angola, Ind. _ 













TRAFFIC INSPECTOR 
Good Pay ...and Plenty of Opportunity 


Active Men—19 to 50—trained as Railway and Bus Passenger 
Traffic Inspectorsare in constant demand. Simple 
home-study course trains you quickly and upon 
completion we place you at up to $135 per month, 
| plus expenses, to start, or refund tuition. Splen- 

g did opportunity for advancement. Free booklet. 


Standard Business Training Institute 
_ Div. 31 Buffalo, N. Y. 


AIR CONDITIONING 


AND REFRIGERATION 


TRIAL LESSON 


Trained men pected. Good pay. Oppo ortunities. 
Learn easily HOME in spare time rite today 
for FREE TRIAL LESSON. 
CHICAGO TECHNICAL COLLEGE 

R330TechBidg., 118 E. 26th St., Chicago, Ill. 
If you can go away to college to learn Air Condi 
tioning, Engineering, Architecture, Draftin 
Elec tric ity or Kadio, send for FRE E Blue ‘Book 
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rartarting 


For those who can’t afford the time and expense 


of a 4-year college course, Bliss offers a con- 
densed ONE YEAR residence training, combin 
ing essential Theory and Practice. 465th year, 


LISS ELECTRICAL 
SCHOOL 
St 112 Takoma Ave., Washington, D.C. 








NF CHANCAL 


\ at home in spare time with the Inter- 
national School of Engineering. 


Thousands of students have good jobs at big 

salaries. Individual instruction. Quick progress 

because you are in a class by yourself, Courses 

written by well-known mechanical engineers, 
MAIL COUPON FOR FREE BOOKLET 


INTERNATIONAL SCHOOL OF ENGINEERING 
Associated with the International 
Correspondence Schools 


Box 7623-J, Scranton, Penna. 


Without cost or obligation, please send me full 
details of your home-study course in 


MECHANICAL ENGINEERING 


A wonderful field for men who have 
a liking for things mechanical. Study 


Name 


Address 
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Secrets of Success 


hours, when I had more time. The cor- 
respondence method, however, would 
afford an opportunity for me to study 
at any time I desired. I took the course 
with the School, first explaining 
to them that I had experienced diffi- 
culty in learning the touch system due 
to early habit of using two fingers. 
My instructors were exceedingly help- 
ful in teaching me first to forget what 
I already knew, and begin afresh; then 
it seemed easy to learn the faster meth- 
od, and I found time to practice even 

while demonstrating typewriters. 
Not only did the completion of this 
course prepare me for increased sales, 
but it has helped me earn extra money 
in my hobby of writing articles for 
trade journals. Formerly it was a 
task to get a manuscript properly 
typed for submission, and not infre- 
quently did I hire it done by a public 
stenographer. It is so easy to run off 
several pages of copy now that it gives 
me considerably more time to devote 
to my hobby and to my work as well. 
—Z. T., Sandy Hook, Conn. 





*Editor’s Note: One of the most neatly 
typed manuscripts we have received in 
many a day was that of Z. T. whose 
story is told here. 


Hunt Secret of How 
Worm Gets a New Head 


How EARTHWORMS 
brains to replace those they have lost 
through accident is the subject of ex- 
tensive studies being conducted by Prof. 
Marcel Avel of the University of Bor- 
deaux, France. If part of the front end 
of an earthworm is cut off, he reported 
to the French Academy of Sciences, an 
entire new head grows on, complete 
with a brain that controls the worm’s 
organ of taste and its food-grinding ap- 
paratus. Strangely enough, the new 
brain does not seem to be an outgrowth 
of the spinal cord, but appears to de- 
velop 

§ body tissues. 
i worm accomplishes this regeneration of 
: nerve and brain cells may lead, it is 
| hoped, to greater success in aiding the 
. repair of damaged human nerve and 
brain tissues. 


Study of how the earth- 


- Chemical Grows Fruit 
Without Pollination 


GROWTH OF FRUIT in certain plants 
has been accomplished without the aid 
of nature’s process of pollination, ac- 
cording to a recent report made by Dr. 
F’. E. Gardiner and Dr. P. C. Marth, of 
the U. S. Department of Agriculture. 
The formation was obtained in holly 
and several fruits by spraying the 
flowers with dilute solutions of a 
growth-promoting substance. Experi- 
ments with certain varieties of edible 

| fruits, such as apples, strawberries, and 
| grapes, were not so successful. 


ephedra 
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can grow new | 
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LOOK UP! 


Read your future in the skies. Look beyond the 
winged fleets above ... into the great plants where 
they are built. In those plants—creating today’s 
planes—are men of trained hands and trained minds. 

















Perhaps you can start YOUR career as one of 
these skilled craftsmen. It takes certain rigid quali- 
fications—but you may possess them. It takes highly 
specialized training—but that is easy to obtain. 









you will find an institution operated ex- 

* es clusively to provide worthy men with this 

3 o/G- special training. Four modern new build- 

: ings on a five-acre campus . . . a complete 

9 assemblage of the most advanced aircraft 

9, . * plant equipment, put at your command 

if? the finest training facilities in existence. 

Bi 2 You learn actual airplane production technique— 

the whole training system places you under the su- 

pervision of the aircraft leaders on the Aero I.T.I. 
Executive Board. 


EXECUTIVE BOARD 


ROBERT E. GROSS, President, Lockheed Aircraft Corporation 
JOHN K. NORTHROP, President, The Northrop Corporation 
C. A. VAN DUSEN, Vice President, Consolidated Aircraft Corp. 




















If you have the vision to picture YOUR future 
in aviation’s great future, Aero I.T.I. training is the 
kind of preparation you will want. You will have 
the tremendous advantage of training in Southern 
California—the world’s greatest center of aviation 
activity. 

For complete information, get the FREE booklet, 
“More Planes.’’ Find out about Aero |.T.1. resident 
courses . . . also the combination course, with theory 
at home and later shop training. 





















































5247 West San Fernando Road 
Los Angeles, 
California 
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SUCCESS— 
Will You Pay the Price? 


| b you are normal, you want the comforts 
and Juxuries which are the by-products of 
success—a home of your own—a new car— 
the leisure to read—the means to travel. 

You want these things very much. 

But—you are keen enough to perceive that 
experience and facility in handling routine work 
will never get them for you. 

What, then, are you doing to gain that 
specialized experience—that trained ability— 
for which business firms are willing to pay 
real money? 

During the past twenty-eight years more 
than 900,000 men have found the answer t 
that question in home-study training under 
the LaSalle Problem Method. 

Evening after evening, they have seated 
themselves, to all intents and purposes, at 
the desks of men in high-salaried positions, 
and have squarely faced the prodb/ems of those 
positions. 

Evening after evening, they have been 
shown the principles involved in the solu- 
tion of such problems—and how those prin- 
ciples are applied by highly successful busi- 
ness houses. 

Evening after evening, they have tackled 
concrete problems, lifted bodily from business 
life, and under the direction of some of the 
ablest menin the irre spectiv eheldshaveworked 
those problems out for themselves. 

That they have been wef/ re varded / for their 
foresight and their earnestness is shown by 
the fact that during one period of only six 

months’ time 1,248 LaSalle members reported 
salary increases totaling $1,399,507—an aver- 
age increase per man of 89% 


Send for Free Book 


“Ten Years’ Promotion in One” 


If you—knowing these facts—are content 
to drift, you will not profit by reading further. 

If on the other hand you have imagination 
enough to see yourself in a home of your own, 
enjoying the comforts and luxuries of life— 
the coupon below may shorten your journey 
to success by many years. 

Note, please, that the coupon will bring you 
full particulars of the training which appeals 
to you, together with your copy of that most 

. ° oT a >D ° ar 
inspiring book, ““Ten Years’ Promotion in One 
—all without obligation. 

If you want success, and are willing to pay 
the price, ACT! 
ome m=Find Yourself Through LaSalle*--——<—- 
LASALLE EXTENSION UNIVERSITY 
Dept. 1283-R Chicago 

I should beglad tolearn about your 
salary-increasing plan as applied 
to my advancement in the busi- 
ness field checked below 


0 Business Management 
O Higher Accountancy 
rraffic Management 
Modern Salesmanship 
Railway Station Mgm't 
Railway Accounting 
Law—Degree of LL.B. 
}Commercial Law 
}Modern Business Correspondence 

Modern Foremanship Effective Speaking 
}industrial Managem't Stenotypy- 
O Expert Bookkeeping Stenography 
re Cc. P. A. Coaching Credit and Collection 
Oo Business English Correspondence 
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Dusting is made 
easier by metal 
plates like this 
fitted into the 
corners formed 
by baseboards 


New Ideas for 
Home Owners 


Angle Curve Keeps Dust Out of :Corners 


DusT and dirt that collect on floors 
cannot pile up in the corners of a room 
fitted with a new rounded corner angle 
for baseboards. Made of metal, the 
curved unit is nailed to the baseboard 
so that it is flush with the floor and 
presents an even, rounded surface. 


Humidifier Fits Over 
Hot-Air Register 


TO PROVIDE the proper humidity in 
homes heated by hot air, a new attach- 
ment fits over wall or floor registers. 
Easily attached, the unit has an evapo- 
ration pan filled with water and located 
directly in the flow of warm air. ASs 
heat from the furnace increases, evapo- 
ration of water vapor also speeds up, 
thus automatically providing the cor- 
rect humidity balance. Since less heat 
is required in homes properly humidi- 
fied, the device is said to pay for itself 
in reduced fuei bills. In addition, it pre- 
vents woodwork from drying out. 


Thus dust cannot become wedged in 
the corner beyond the reach of a mop 
or broom. A close-up of the inexpensive 
unit is shown in the inset. A feature of 
the device is its easy installation by 
the amateur carpenter, it being already 
shaped to the proper angles. 
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\8-TUBE MIDWEST Am 


TUNES ITSELF BY ELECTRIC 


—. 


LATEST 











FACTORY-TO-YOU 


0 


LESS 
TUBES 
NEW LOW BASE 
PRICE CHASSIS 


rTTODAY’S biggest radio news is 

- MOTORIZED Tuning...an exclusive 
Midwest development! Just touch a 
button...and FLASH...its corresponding 
station comes in perfectly tuned. No 
more dial twiddling, no more neck 
twisting, no more goggling. Just toucha 
button—the foreign or domestic station 
it corresponds with floats right in... like 
magic...at the exact center of resonance. 







Zip...Zip...Zip...you can bring in 9 
perfectly tuned stations in 3 seconds! 
All this happens in 1% second with 
Midwest Pertected Motorized Tuning: 
(See above illustrations) (1-2) You 
touch button; (3) Electric motor 
speeds dial towards corresponding 
station; (4) Colorful Bull’s Eye 
darts across dial and locates itself 
behind station; (5) Dial stops itself 
at the station’s exact center of 
resonance and eye “winks” as 
program comes in perfectly tuned. 


SERVICE MEN: Join nation-wide ey SEND 
service organization. Write for free details. FOR F R E E dafatod 


- 
WORLD-WIDE RADIOS 
MIDWEST RADIO CORPORATION 





DEPT. 
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The famous Midwest factory-to-you plan, 
proven by 18 years of success, is just as 
exciting. It enables you to buy at 
wholesale prices—to save up to 50%—to 
make your radio dollar go twice as far— 
toenjoy 30 days FREE trial in your home. 


Enjoy World’s Most Advanced Radio for 30 
Days In Your Home. Don’t Risk A Penny! 


Act at once on this unusual factory-to-you 
offer. We send any Midwest radio 
you desire to your home. You use it 
30 days, and compare it with other 
radios you have owned or heard. 
You are triply protected with 
Foreign Reception Guarantee, One-Year 
Warranty and Money-Back Guarantee. 
BRILLIANT FOREIGN RECEPTION 
Super power and 101 advanced features 
enable you to bring in weak distant foreign 
stations like ‘“‘locals.’”’ The six 
bands of this magnificent 18-tube 
set give you brilliant world-wide 
reception...over a range of 12,000 
miles and more. You'll be thrilled 
with its marvelous 6-continent overseas 
reception. Secures American, Canadian, 
Police, Amateur, Airplane, 
Ship broadcasts . . . and 
finest Fereign programs 


MIDWEST 


Send me ¥é 


complete d 
your hbera 
FREE tr 
(Special o 
prices pre 
when ¢ 


PASTE COUPON ON I¢ POSTCARD... OR 


CORPOR ATI 3 x 
1.HH-59 Cincinnati, 0. 


FREE catalog and 
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AS LOW AS 
50¢ A WEEK 


You don’t risk a 
penny when you try 
this more exciting, 
more powerful 
MOTORIZED 
radio in your 
home for 30 days. 
So mail the 
NOW! 


coupon 
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User-Agents Make Easy Extra Money. Check{]Here for details 
[) Check Here for 1938 BATTERY catalog 
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Please mention Poputar ScieENCE MONTHLY 


when answering advertisements in th's magazine. 








AIR CONDITIONING 


and Refrigeration 


@ Get started NOW in the new but 
already booming Air Conditioning and 
Refrigeration industry. Get started 
NOW while there are far more jobs 
than trained men to fill them 
while the field is wide open for quick 
jumps to important posts while 
there is plenty of room at the top 

@ HOW to get started? It takes train- 
ing such as you get in Thermo Institute 
courses. Home-and-shop or resident 
study gives you all the theory and prin- 
ciples plus actual practice on the 
very equipment that you'll build, sell, 
install, operate, or service after you 
graduate 

@ The “early birds” 


training NOW. Do you have the vision 


are getting this 


and plain ‘‘get-up’’ to be among the 


first in this rising industry? Prove it 


send ths coupon! 


Find Out what awaits the ‘Early Bird 





THERMO 
AIR CONDITIONING 


INSTITUTE, INC. 


Ww tion with complete schools 
tories, 1d employment offices in 
AGS gy onnel NEW — — 
; A 125-8 W. Hubbard 
E + Sevest 


TRAINING WORTHY OF THE INDUSTRY 
SOM 6 OR ON ek Ow cn et ee ee ee 
Please send free book and complete information 

on Thermo Institute courses. 


Nan Age 









that Air Conditioning is Expected 
to Lead the Coming Boom? 


DO YOU KNOW 












Foot-Spray Device for 
Regular Shower Stall 


A CONVENIENCE for modern bath- 
rooms is the foot shower shown in the 
drawing below. Set into the shower 
wall a short distance from the floor, 
the unit directs a strong spray of water 
directly onto the foot. It can be used 
separately or in combination with the 
regular shower. 











When the treadle is pressed, a spray of 
water is thrown directly onto the foot 


uestions 
FROM HOME OWNERS 


W.M., JACKSON, MISS. Vacuum bot- 
tles, picnic jugs, decanters, and other 
vessels can easily be freed from obnox- 
ious odors that may develop when they 
have not been used for a considerable 
period. Procure a small amount of per- 
manganate of potash at a drug store 
and place a few crystals inside the bot- 
tle. Add a few tablespoonfuls of water 
shake the contents around thoroughly, 
and then rinse several times in clean 
water. 


Cleaner For Bronze Fittings 


D.W.C., BELLEVILLE, N. J. A saturat- 
ed solution of common table salt in 
household vinegar makes an effective 
and inexpensive cleaning agent for 
bronze fittings. 


Dustproofing Concrete Floor 


Q. How can we dustproof the con- 
crete floor of our cellar ?—-H.J., Spring- 
field, Mo 

A FIRST clean the floor thoroughly, 
removing spots of grease, plaster, and 
other matter, and then scrub it care- 
fully with clear water. Let it dry for a 
few days, and then apply a solution 
made of one part waterglass to four 
parts of water. This can be wiped on 
with a mop or broom and should be 
brushed over the floor surface for sev- 

(Continued on page 19) 


3601 Michigan Ave., Dept. 1369, 





Did You Ever 
4 Hold an 
wy Audience 


SPELLBOUND! 


Why is it that some men and women 
whom you have heard speak are able to 
hold an audience spellbound—are able to 
play upon the emotions of dozens or thou- 
sands of people as easily as the average 
musician plays upon his musical instru- 
ment? Why is it that these people can so 
commandingly and so gracefully stand be- 
fore an audience and convince their lis- 
teners against their wills—can hold their 
rapt attention--can bring tears to their 
eyes——can make them shake the walls of 
the building with their laughter—with such 
evident ease 


What Is it That Makes a 
Successful Publie Speaker 


Grenville Kleiser, the famous speech specialist, 
has found the answer. He has trained thousands 
upon thousands of men and women in every 
part of the country to become successful pub 
lic speakers—men and women in all walks of 
life and he can train you without requiring 
vou to step outside of your home 


Free Book—*Talkingfor Results” 

Write for this revealing book on how to de 
velop a strong, confident voice; an instant flow 
of clinching words; self-assurance, compelling 
presence. No foolishness about ‘‘elocution.’’ 
Real facts about Grenville Kleiser’s practical, 
new method of Public Speaking, Personality De- 
velopment, Address FUNK & WAGNALLS 
New York, N.Y. 


oy 





CU., Dept. 1762, 354-4th Ave., 
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Pig s(t) esCu 


Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary, 
New easy method. Nothing else like it. Send at once for 
free booklet—*‘Win Success in Advertising,’’ and require- 
ments. No obligation. Page-Davis School of Advertising 





Learn Public 
Speaking 


At home—in spare time— Many overcome 

“stage-fright,”’ gain self-confidence and in- 
crease their earning power, through ability 
= to sway others by effective speech 
Write for free booklet, How to Work 
Wonders WithWordsand requirements 


North American Institute, Dept. 1369 
3601 _Michigan Avenue, Chicago, Mh 














4 





BOOKS SENT FREE! 


ON APPROVAL 
5 VOLUMES BRAND NEW EDITION 
Only 15 minutes a day with these 
WONDER BOOKS can prepare you 
for a good drafting job in less than 


For Beginners 
or Experts 


wr avear. Mechanicalandarchitectural 
m s drafting from simple straight lines 
' and eve 
, “Wgptee to important complex plans. A step 
ies at a time! ilt especially for be 
. . D xinners, for men with only grammar 
Lu flexible bind schooling. Includes complete course 
I arly = 2.000 in blueprint reading. 
14 . 
4 ; : Big Field Big Demand Big Pay 
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. now a yulld: and Sry amg: Pe ines at 
’ ’ $30.00 ¢ jus e begir 
inical ning FOR DRAPTSMEN HAVE THE BEST 
: anal CHANCES FOR ADVANCEMENT. Learn 
00k 
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nthe Amer in Technical Soct 
+ einen te all venders of 
| th f , wacy ed tofdraft 
Many say that it is worth 


than the pst of the books 


American Technical Society, 
De “ D920, Drexel at 58th St., Chicago, tl. 





] 10 days’ trial Ne et of drafting. I will pay the few 
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Questions from 
Home Owners 


(Continued from page 18) 


eral minutes to insure even penetration. 
At least three applications will be neces- 
sary, each one separated by a period of 
twenty-four hours to allow the solution 
to harden. Five gallons of the mixture 
should cover about 1,000 square feet of 
floor surface with one coat. 


Protecting Nails from Rust 


N.U., WATERTOWN, N.Y. Nails and 
tacks kept in damp spots are frequent- 
ly rendered worthless by rust. How- 
ever, if they are covered with a solution 
of one ounce of shellac in a pint of wa- 
ter, scattered freely to remove surplus 
solution, and then allowed to dry, the 
adherent shellac coating will protect 
them from rusting. 


Guide for Painting Sashes 


Q.—I AM planning to paint the win- 
dow sashes of my house, but in previous 
attempts at this job I have always had 
difficulty in keeping paint from getting 
on the glass. Is there any way I can 
prevent this?—-E.T.W., Peoria, Til. 

A.—Take a piece of sheet metal—or 
even stiff cardboard—about five inches 
square, and hold it alongside the section 
of sash strip being painted. If the 
brush happens to run off its course, the 
paint will hit the sheet metal instead of 
the glass. The square is moved to fol- 
low the work as it proceeds along the 
window. 


Painting Metal Surface 


N.N.A., HARRISBURG, PA. Before at- 
tempting to paint a metal surface, be 
sure to clean it well, since the paint will 
not hold if the metal is even slightly 
greasy. Washing with benzine will re- 
move any traces of grease. 


Mending Glassware 


Q.—WE HAVE some antique glass that 
was broken when we moved from one 
house to another. Is there any possible 
way to patch it up, or must it be con- 
sidered a2 total loss and discarded ?— 
B.R.B., Dayton, Ohio. 

A.—CELLULOSE CEMENT is a good ad- 
hesive to use for patching glass. If 
parts of the glass are missing, or shat- 
tered into pieces too small to repair, 
you might try to build up the sections 
by laminating sheets of transparent cel- 
lulose material with a thin coating of 
the cement. When the proper thickness 
is reached, shape the material to fit the 
missing section and cement it in place. 


Removing lodine Stains 


P.D.R., TULSA, OKLA. Soak the iodine- 
stained towels in a strong solution of 
ordinary photographer’s hypo until 
whitened, and then brush them out in 
clear, running water. 








Isn‘t she worth fighting for? 





SHE BELIEVES in you and depends 
on you to fight some of her battles 
for her. 
Are you fair to her when you let 
the days drift by without making a 
real effort to get ahead? Is it right 
to ask her to scrimp and save and 
deny herself when with just a little 
grit and effort you could provide her 


with the comforts 


have? 
Think this over—THEN ACT! 
today that you are going to get the 
special training that is becoming 


INTERNATIONAL 


CORRESPONDENCE 


she would like to 


Decide 


AN on 





more and more necessary in every 
line of business. 
fascinating way to do it. 


ee 
home, 


in your 


national Correspondence Schools will 
prepare you for advancement. 


At least find 


and mailing the same salary-raising 
coupon that has meant so much to 
so many other men in just your 


circumstances. 


It doesn't cost you a penny or obli- 
gate you in any way to do this. 
it now. Do it for HER. 
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HARRY M. “LAMON, Pres.. = 
National Poultry Institute 
Dept. 204-B, Adams Center, N. Y. 
Please send me your FREE Book about poultry raising, and facts | 
about your Course 
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Be Your Own 
MUSIC 
Teacher 


LEARN AT HOME 
Piano, 
Tenor 
Hawaiian Guitar, 
Saxo- 


note, 


kulele, 


to play b 
Violin, 
Banjo, 
Piano 
phone, 
other instrument. 
improved method. 
A BC o ‘‘numbers’’ 


Accordion, 
Clarinet or 


trick music. 
few cents a day. 


700,000 students. 


FREE BOOK 


detail. 
address plain'y. 


Wonderful 
Simple as 


averages 


Write today for 
onstration Lesson e xplaining thie m 
Tell what your favorite instrument is and write name and 
Instruments supplied when needed, cash or credit 


U.S. Schoolof Music,812Brunswick Bldg., New York,N.Y. 
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AMAZINGLY NEW. 


MIDLANDS 


; GREAT 
‘COLOR-CODED’ 





RADIO 
TELEVISION 


EXTENSION TRAINING 


Originated and developed by experienced 
engineers Backed by the 
resources and modern facilities of nation- 


and educators. 
5000-watt Columbia basic net- 
work broadcasting station, KMBC. ‘‘Color- 
Coded’"’ 


radio 


ally known, 


training fits you for better jobs in 
—prepares for future television oppor- 


take Gov- 


r's license exams. 


Graduates qualified to 
ernment operat: 


tunities 
Lifetime 


employment service. Get the facts without 


delay. 
WE SEND ALL NECESSARY EQUIPMENT 
FOR YOUR “HOME LABORATORY” 
EXPERIMENTS 

















You will build this modern oscilloscope. 
ind it will be yours to keep. 
You get 90 modern ‘‘color-coded,” illustrated les- 


. attractive “‘Home Laboratory’’ manuals; 
] big h ment 


rd f of experimental equipment in 
cluding 3-inch Cathode Ray tube—necessary 
t | The ifter completing your ‘home train 
ing,’ you get a bus ticket to Kansas City and 
+ week intensive training in our fine school 
laboratorie WE ARE NOT CONNECTED WITH 
ANY OTHER RADIO OR TELEVISION SCHOOL 


MIDLAND TELEVISION, Inc. 
29th Floor, Kansas City Power G Light Bidg. 
104M—W. 14th St., 


Kansas City, Mo 






Get the Facts 
Refere you Act! 
Send for your 
today. 


MAIL COUPON TODAY 


copy 





MIDLAND TELEVISION, 


Inc. (Mailin 


29th Floor, Kansas City envelope or paste 
Power G Light Bidg. on postcard ) 
104M—W. 14th St., Kansas City, Mo. 
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FREE book about the Radio- Television pro- 


fession, “FORTUNES in FORESICHT.’ 
Name Age 
Address 

City State 
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Trucks House Mobile 
Television Studio 


ELEVISION broadcasts of football 

games, track meets, prize fights, 

and other outdoor events may soon 
be available for home reception as the 
result of experiments being conducted 
with portable transmitters recently de- 
signed by the National Broadcasting 
Company, New York City. Two trucks 
house most of the transmitting para- 
phernalia, which can be dispatched to 
scenes of events of interest. O. B. Han- 
son, NBC chief engineer, points out 
that the immediate purpose is the train- 
ing of a group of ten technicians in han- 
dling the problems of television broad- 
casting of events outside the studios. 


ONSTRUCTION of the trucks, 
which are about the size of large 


busses, was the latest step in eight years 
of experimental work with television by 
the company. Apparatus for picture and 
sound pick-up is installed in one van, and 
a transmitter, operating on a rrequency 
of 177,000 kilocycles, is mounted in the 
other. Both picture and sound are re- 
layed by ultra-short wave to the iarge 
NBC television transmitter atop the 
mpire State Building, New York City. 


The van carrying the picture and 
sound equipment utilizes two moni- 
toring kinescope screens, on one of 
which the engineers watch the scene 
actually being transmitted, and on the 
other the scene as picked up by the 
camera-iconoscope, or scanning eye, 


preparatory to transmission. Various 
types of microphones pick up the 
and a telephone circuit keeps the ten 
engineers in constant communication 
with one another. Either the two 
portable scanning cameras, mounted on 
tripods, is focused while the onverator 
looks directly onto the plate of the icon- 


sound, 


of 


oscope, instead of through a separate 
set of lenses, as in the case of studio 
cameras. Five hundred feet of cable 


connect the pick-up and relaying trucks. 
The truck carrying the short-wave 
transmitter has as its principal appa- 
ratus the radio-frequency unit, gener- 
ating the carrier wave for the picture 
signals, and modulating apparatus for 
imposing the picture signals on the car- 
rier. The antenna can be either a single 
type permanently mounted on the van’s 
roof, or a portable, highly directive an- 
tenna raised at the scene being broadcast. 
An air-cooling system is installed in the 
transmitter truck, which also utilizes a 
water-circulating device to maintain 
the tubes at operating temperature. 
EST programs sent by the field unit 
fp being analyzed through the 100 
receivers the company has installed in 
the trained observers, within 
a radius of fifty miles of New York City, 
in connection with studio experiments. 
The field engineers are experimenting 
with different types of lenses, filters, 
and shades, well as the characteris- 
tics of sunlight, effects of reflected light 
on the image brilliance, and the action 
of short waves for relaying purposes. 


homes of 


as 












WHICH CONTROLS YOU? 
Science says that the chemical elements compos- 
ing a man’s body may be bought for sixty cents at 
a pharmacy shop. But the real part of you is the 
infinite, creative power within—it makes YOU a 
ay vital being. 

By the proper use of this creative, sleeping force 
within you, you can DOMINATE YOUR LIFE 
and MASTER THE CONDITIONS WHICH 
SURROUND YOU. The Rosicrucians have shown 
thousands of thinking men and women how to use 
this infinite power. Learn to direct the inner 
processes of your mind. 


This Free Book Explains 


The Rosicrucians will send the SINCERE 
SEEKER a free copy of the new book, *“The Secret 
Heritage,’” which tells how you may become a 
student of these age-old truths. Address a letter 
(not a postcard of curiosity) to: 


Scribe P.B. Z. 


- ae 
The Rosicructans 
—AMORC— 
SAN JOSE, CALIFORNIA 
“The Rosicrucians are NOT a 





religious organization.” 
TRAINED PILOTS 
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for BIG PAY JOBS, 












Prepare Yourself at Lincoln for a Big Pay 
Job in Aviation. Airline Pilots earn up to $706 | a ( 
month; Mechani<s up to $200 a month. | 

Governinent Approved | 





t Training prepar 

ens , r ansport G rnment 

Mechanics Tra r preparesyou Mechar s License. 14 MODERN 

PRAIN' NG PLANES 12 laborat : tsheps. Lincoln Gra at 
oat We assist graduates in tecotineg positions. Write now 


LINCOLN AIRPLANE & FLYING SCHOOL 
214-H Aircraft Bidg. Lincoln, Nebr. 


MECHANICAL sa ATI 
A profession offering un- 


Approved 








limited opportunities. \[ost 


dern and complete 


irse embracing every 
branch from Plate to Por 
celain Work, which pre- 


pares you to. work 
Dent 
DuUSINe@ss, 


lor 
ists or start your own 
Individual in- 
struction—practical train- 
ing in day or night school, 
No books no classes. Cat- 
aiog upon request. 

MCCARRIE SCHOOL or MECHANICAL DENTISTRY ma 
ia, Pa. 





instruction from an internationally- 
Ww E LL creating ideas makes it easy to at- 


20 
known cartoonist. His exclusive, 
tain success. Write for details of this exceptional 


PAY x Develop your ability with personal 
successful method of drawing and 
home-study course ) salesman will call. 


_THE WATIONAL SCHOOL OF CARTOOWING, 437-A Penton Bidg., . Cleveland, 0, 6, 





HOME STUDY 
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1 Law: Agr 1 I A ng; Sales; Ad- 
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and Cl al I ne . On Sta ‘ Text B 
FREE 10-Day Examinat n of Course Sel i. 


McKinley-Roosevelt College of Arts and Sciences 
4202 Clarendon A Chicago, Wlinois, U.S.A 


i ELECTRICITY, 


oe YOUR HOME by Practical Shop Trainings 


NEW EASY WAY TO BETTER JOBS—GOOD ® 
es " *AY! We furnish dozens of items of Electri-@ 
. yt Equipment to train you by practical ® 
shop methods doing actual jobs right in ° 
your home. Amazing new plan gets results. e 

Write pee] Free Book and details. 
CcTRIC ONSTITUTE, Inc. » 
Hinsdale, i.e 
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Steady Work 


As nearly all manufacturing—construction— 
building starts on the drafting table, the 
draftsman is one of the first to be hired and 
one of the last to be laid off. It is his blue- 
prints, his specifications, that give the last 
word in what the workmen are to do. No article, 
building or construction job is started before the 
plans drawn by the draftsman have been offi- 
cially approved. 


Good Pay 


The draftsman has been called the Junior 
Engineer which title just about describes his 
work, position and pay. He combines his 
rennin of principles, mechanism and con- 
struction details with the ability to draw plans 
and indicate motions and methods on paper. On 
the average, his salary is considerably above the 
wages of the mechanic and, of course, less than 
that of the engineer. 


Promotion 


Developing plans, new machines or new con- 
struction methods—the draftsman works di- 
rectly with import: unt men of the organization. 
So he knows what is being considered and planned. 
It may be the superintendent—engineer—even 
the prospective buyer with whom he consults. 
These contacts, plus his experience and general 
knowledge of the business, place him in an ex- 
cellent position for promotion when next there 


is a good opening. 


2 Drafting 
RAST) 


'TestY ourself!See how readily you canlearn Draft- 
ing by interesting, practical home study. Write 
TODAY for facts and 2 beginning lessons FREE. 


Model Houses at Fair 


BUILDING houses by day and tearing 
them down again at night is a novel 
feature planned for a model village to 
be exhibited at the coming world’s fair 
in New York City. The village, consist- 
ing of what might represent a segment 
cut out of a town of 3,500 population, 
will be erected on a ten-acre tract at a 
cost of $1,500,000, and will include more 
than thirty houses, a model nursery 
school, a community arts center, play- 
ground, and stores. Houses will have 


Bunches of Balloons 


CLUSTERS of small balloons attached 
to safety seats are now being used by 
newspaper photographers to obtain un- 


Enjoy One of the Best Jobs I in Industry 
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“Fr oo a battens 
A Job Where You Are Not Old at 40 


Athletes, farmers, and factory and shop workers who rely on muscle start growing 
old even before they reach 40 while office workers, executives, teachers, professional 
men—in fact, all kinds of brain-workers—are just approac hing their prime at 40 to 
50. Training increases your value AT ONCE and continues to help boost your earning 
power as you mature and as you increase your experience and background for forming 
judgments of your firm’s policies and methods. 


Security for Yourself and Family 


Even if you now are only 18, 25 or 30, you should look ahead—begin training TODAY 
for the job you want at 50. Training helps you to be independent—self-supporting. 
It helps you to enjoy associations that are denied the untrained man. Training helps 
you to increase your earning power more QUICKLY—and by so doing to offer members 
of your family advantages far in excess of what you could give them as an untrained man. 


Train and enjoy PROGRESS—CONTENTMENT—INDEPENDENCE. 
American School, Dept. DD-946, Drexel Ave. at 58th St., Chicago 












Here in 
CHICAGO 


in the famous 


COYNE 


TRAINING SHOPS 
YOU CAN 







Will Be Rebuilt Daily 


from four to ten rooms, and will range 
in cost of reproduction from $3,000 to 
$15,000. To demonstrate to fair visitors 
the construction methods used in mod- 
ern dwellings, several of the buildings 
will be exhibited at various stages in 
the process of erection. Work done by | 
carpenters, masons, and plumbers dur- | 
ing the day will be ripped out or de-| 
molished at night, so that the construc- 
tion may be repeated again the follow- 
ing day for the benefit of new visitors. 


AFTER GRADUATION 


You don’t need advanced education or previous experience, 
Don't let shortage of cash hold you back. Send coupon 
today for all details of this offer. We will train you in 
the Coyne Shops and then give you over one year to pay 
your Tuition AFTER you graduate 

EARN LIVING EXPENSES WHILE My a 

JOB HELP AFTER YOU GRADUA 

You train on modern Motors, Generators, Dynamos and 
other electrical equipment. Many do part time work to help 
earn living expenses. After you graduate my Employment 
Service gives you valuable ‘Job help throughout your life. 


Training in DIESEL, Electric Refrigeration 
and Air Conditioning- NO:EXTRA COST 


snap unusual pictures as he literally 
hops over the finish line of an automo- 
bile race, the scene of a tense golf 








usual angles in news and other pictures. 
The balloons, rnoored to the ground by 
a rope which is either weighted or held 
like a kite string in the hands of an 
assistant, enable the photographer to 


match, or the field where a track meet 
is in progress. Bags about four feet in 
diameter and filled with a light gas 
provide the lifting power 
cameraman to a point of vantage. 


Tests Reveal Secret of Insulin Cure 


WHAT HAPPENS to the activity of the 
brain when a patient suffering from 
Schizophrenia, a severe form of insan- 
ity, is given an insulin shock, the new 
treatment for the mental disorder? To 
find out, medical experts measured the 
amount of glucose in the blood as it 


DECEMBER, 1937 


Please mention PopuULAR SCIENCE 


entered and left the brain, 
that glucose, which is the brain’s fuel, 


to carry the | 


and found | 


is reduced by two thirds during the | 
shock. Since the part of the brain that | 


requires the most fuel also controls con- 
sciousness, cutting off the fuel supply 
alsc interrupts consciousness, 
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COYNE ELECTRICAL & RADIO SCHOOL * 
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DON’T COPY - LEARN TO ORIGINATE! 
RAYE BURNS will teach you HOW to CREATE 4 85 
SELL! Course has 26 lessons and 600 illustrations. 
Send name and address for free details. Only 


ORIGINAL CARTOONS at home that you can 
RAYE BURNS SCHOOL, Dept. 20, Box 2194, CLEVELAND, OHIO 


advertisements in this magazine. 21 











TU prove in only | 
7days Ican make 


YOU a NEW 














By Charles Atlas 
Holder of the Title: 
“The World’s 
Most Perfectly 
Developed 
Man” 
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Car’s Speed Controls 
Volume of Its Radio 


CAR SPEED is made to adjust the vol- 
ume of an automobile radio in a new 
device invented by Irving Wolff, of 
Merchantville, N. J. Regulated either 
by the force of the wind or by the speed 
of one of the car wheels, the instrument 
increases or decreases the radio volume 
in accordance with the rate at which 
the car is traveling. Thus the radio 
automatically becomes louder to over- 
come the increased wind and motor 
noises as the automobile travels at 
higher speeds, or softer when the car 
idles along and extraneous sounds are 
at a minimum. 


Snails Hitch Rides 
in Hurricanes 


RARE land snails, native to the island 
of Cuba and now found in Florida, are 
carried across the intervening expanse 
of ocean by violent hurricanes that 
sweep out of the Caribbean Sea, accord- 
ing to recent studies made by Dr. Carlos 
de la Torre, noted Cuban naturalist. 
The gastropods attach themselves to 


tree leaves by means of a sticky se- 
cretion. During violent storms, the 
leaves are ripped from the trees by 


winds of gale force and borne across 
the water with their snail stowaways. 
As one proof of this contention, Dr. de 
la Torre laid out a map of the Cuba- 
Florida region, spotting the localities 
where snails of the same species have 
been found. On the same map he traced 
the paths of major hurricanes and found 
that these locations were nearly always 
on one or another of the hurricane 
highways. 


Old Oil Wells Revived 


ABANDONED oil wells in Soviet Russia 
are being reclaimed successfully . by 
forcing compressed air, heated to 600 
degrees centigrade, into the ground. One 
well, abandoned as unproductive in 
1930, now yields 550 tons of oil a month 
by the process which forces oil from 
the underlying porous sands. 


Grenade Is a Repeater 


A new hand grenade devised by a 
Pittsburgh, Pa., inventor for war-time 
use contains three separate charges of 
poison gas that are released at consec- 
utive intervals. The war implement has 
three distinct gas compartments, which 
break off from the main unit and re- 
lease their vapor one after the other, in 
response to the detonating action of 
built-in explosives. Thus one of the new 
gas grenades can be made to 
three times the area of conventional 
types. The device is thrown by hand, 
and after the first explosion it automat- 
cally propels the remaining sections on 
point more distant from _ the 
thrower, where another gas section ex- 
plodes and breaks off from the grenade. 
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Loads of FUN 
with the new 
SOPRANI 


ACCORDION 


@ Popularity and 
romance surround 
you withaSoprani, 
a complete band in 
itself. Easier play- 
ing, reduced size 
and weight, more 
beautiful tone, 
greater volume 
with a third less 
bellowsing. Ampli- 
phonic feature as- 
sures rapid prog- 
ress. Home trial. 
Easy terms. See 
your music dealer 
or send postal for 
beautiful free 
book. Write today. 
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SOPRANI, INC. 
Dept. 1231 

630 S. Wabash Ave. 
Chicago, tl. 











CRAFTSMAN OUTFITS 


Get these fascinating big sets. Learn 
skilled craft work. Make money selling 
finished products 


@ HOT SPOT Woodburning 


a lern electric pen burr designs on 

ood leath ar, ( rk, ete Outfit includes 
vood I patterr Complete set 
makin T: air of Bookend What-Not 

,; Rack and 2 Plaque $2.00 
e HAMMERED BRASS 
Piywood pla s and non-tarnishable 
jeweler metals with p atterns hammer, 
too — equipment for raised metal 
work’ omplete making Pair of 
ee EM. and 5 Plaques, $2.00. 
m9 ——— CASTING 
mould, clamps, handles, 

a iy of k ad paint brushes, electric 
ladle for making any number of big lead 
soldiers. Complete $2.00 


At your dealer's or send money order to 


RAPAPORT BROS. 
705 E. Ohio St. Chicago 


~ —— An 





Government Jobs 


irriers, Railway Postal 


( rk: at t nastet Hie ( om and many others 

Splendid easy rk i ition with pay. Com- 
n t lucation sufficient. Examinations often. 

Estal hed 1896. Send for our Civil Service Catalog. 


Columbian Correspond 


D e College Washington, D. C. 














ENGINEERING, 


aviation and police radio, servicing, marine 
liv telegraphy and telephony, Morse telegraphy and rail- 
ay accounting taught thoroughly. Engineering course of 

nine months’ duration equivalent to three years of college 

radio work. School established 1874. All expenses low. 
talog free 

Dodge’ 3 Suet, Nye St. 


broadcasting 


, Valparaiso, Indiana 


a 
SECRET SERVICE: Book 
Ze 


=_ = 


For 30 Days Reading—No Money Down 
Actual Crime Cases — If You Act Cuiot f 
We will send you this stirring book onCrime 
Detection, Secret Service and Identification 
Work for 80 days tree reading. Send no 
money. If you decide to keep it the >n send 
me only $1. Lf not, return it. WRITE TO 
DAY. Literature will be sent only to persons stating their age. 


Lt. G. Cooke, Dept. 1369, 1920 Sunnyside Ave., Chicago, Ill. 


ANY BOOK IN PRINT! 


Delive — at your door. We pay postage. 



























Standard author new ~ — popular edi- 
tior fiction, reference edical, mechani- 
eal, childre n’s book s, ete.—all at guaran- 
teed savings. Send card now for Clarkson’s 

s Catalog 
FREE | Writ wf r our great illustrated book cata 
rt rae fr terature The 


er The answer to 
mitt FREE if be y wenlbe 
NOW Topay: 
CLARKSON PUBLISHING COMPANY 
Dept.H, 125380. Wabash Ave., Chicago, illinois 


oar" FROGS 


Big Demand! Good prices the 
year round! Nation-wide mar- 
kets waiting fo 1r all you can sh ip. 
WE BUY! > | to us also. Breed 
. er lays 20.000 eggs 
yearly. Get ready now for next spaw n. 
Start with sma | bond, creek or jouyand 
ws sketch 
WOMEN see what others are doing. Send no money. Just your name- 
idress on postcard brings special offer to begi 
American Frog Canning Co. (Dept. 144-x ’ 













“tow Orleans, La. 
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LEARN AT HOME 


Be a Taxidermist 


Real FUN, great Hobby, sure spare-time profits. Save 
your hunting trophies. Mount BIRDS, ANIMALS 
HEADS, FISH. TAN fursand hides. Mount common 
specime ns into fine groups. Wild-game not needed. 
Easily, quickly learned. Investigate! 
FREE BOO Yes FREE. 100 pictures. 
Tells how YOU can be : 
Taxidermist, make a home museum, have fun and 
PROFIT from your HOBBY, Old reliable school, 
250,000 succe ssful students. Students earn BIG 
PROFITS mounting specimens for others. This 
strange FREE BOOK will interest and amaze ween 
Nothing like it—Send TODAY—this MINUTE— 
for YOUR Free copy. State your AGE. 


N. W. School of Taxidermy, *°3 fixed, is. 


Omaha, Neb. 


Accounting 


a well paid position 














in which you are 


Not Old at 40 





Only astep up from clerk to Bookkeeper—from 
bookkeeper to Accountant, who at 40 is just 
coming into his prime—with 15 to 25 years’ 
realearning power ahead. Our course based on 
standard texts used by many Colleges and 
Universities. Prepares for Businessand C. P. A. 
@ FREE 32-page booklet explains WHY the Account- 
ant is well paid—has steady work—is in line for pro- 
motion—and, best of all, why he is NOT old at 40. 
Write TODAY. No obligation. 

American School, Sept. PA-946, Drexel at 58th, Chicago 











“$100.00 FOR TOUCHDOWN PLAYS.” 
“SCRIMMAGE” 


New Football Game Sensation—Played on a Check- 
ered Field—Different from any game you ever played 
Be Captain of your own Team——Out smart your 
Opponent—Execute passes—Direct plays——Forma- 
tions-—New thrills every time you play it—-Send for 
vour game TO-DAY——Submit your Touchdown play 
It might be a Winner—-Rules for Cash Prize Entry 
nd Game complete $2.00 Post Paid. Welna Distrib- 
iting Co Omaha, Nebraska 


2220 North S3rd Avenue, 


FRE 25,000 BARGAINS 


CATALOG 


"BOOKS 


Our 43rd Annual 320-Page Bargain Catalog of new Books 
of all Publishers lists 25,000 titles—Fiction, Juvenile, His- 
tory, Scientific, etc. Illustrated, Indexed. Used by schools, 





colleges, libraries, and thousands of individuals. Write 
today for this new 1938 catalog, “Bargains in Books.” 
THE BOOK SUPPLY COMPANY, Dept.146 


564-566 West Monroe Street - - Chicago, Illinois 


mm BECOME an EXPERT 
PHOTOGRAPHER 


Fascinating hobby, or profitable career. 
Big money-making opportunities. 
Growing field. We give you individ- 
ual training. Commercial, News. Por- 
trait, Advertising or Motion Picture 











Photography. Jl’ersonal Attendance 
a and Home Study coufses. 27th year. 
succett Free booklet. 


New York Institute of Photography 


| PHOTOGRAPHY 





= MECHANICS 
& WELDERS 


Auto Mechanics and Welders are in big 
demand. Complete courses in arc f <7 exes 
and acetylene welding, meta! fin- 
ishing, ~~ and fender bumping, 
spray painting and collision work. 
Specia! low rates. Write today. 


MICHIGAN TRADE SCHOOL 
“a 3761 Woodward Ave., Detroit, Mich. 


DEGREE IN 


ENGINEERING ‘wove: 









Uigias 


| FREE 
CIRCULAR! 















B.S. Degree courses in engineering: Electrical, 
Civil, Chemical, Mechanical, Mech. Drafting, 
Radio and Television, or Aeronautical. Intense 
practical, thorough program. No extras for prepara- 








tory or review. Earn board if desired. Low tuition. 
Enter March, June, Sept., Dec. Catalog. 
243 +E. Washington Blvd., Fort Wayne, Ind. 





INDIANA TECHNICAL COLLEGE 





DECEMBER, 1937 








10 West 33 St., (Dept. 5S), New York City | 











X-Ray Device Takes 
Snapshots of Heart 


CONTROLLED by the heart action itself, 
a new exposure device for use with 
X-ray cameras, makes it possible to 
take snapshots of the human heart. 
Ordinary X-ray machines are not fast 
enough to catch a clear picture of a 
single phase of the heart’s action for 
use in the diagnosis of certain heart 
ailments. In the new apparatus, a cuff 
fastened around a patient’s wrist picks 
up the pulse beat, which is then ampli- 
fied and used to control the exposure of 
the X-ray camera. In this way, it is 
said, four or five partial exposures can 
be taken in rapid succession. On the 
developed film, the partial exposures 
overlap to produce one complete ex- 
posure, showing the heart in a single 
phase of contraction or dilation. 


Night Blindness Laid 
to Lack of Vitamin A 


LACK OF ADEQUATE vitamin A in the 
human body is one of the causes of 
night blindness, according to results 
obtained by an eye-testing machine de- 
vised by Dr. William J. Ezickson and 
Dr. Jacob Feldman, and displayed re- 
cently at Philadelphia, Pa. The doctors 
pointed out that night blindness is the 
inability of the eye retina to adjust 
itself quickly to changes in the intensity 
of light. They also cited lack of vita- 
min A as one of the factors making 
persons more readily susceptible to 
common colds, and added that persons 
suffering from colds are frequently 
afflicted with night blindness. In study- 
ing accident cases among truck drivers 
and others who drive much at night, 
Dr. Ezickson said, he found accidents 
occur very often immediately after a 
driver has been off duty because of a 
severe cold. 


Mechanical Noses 


Sniff Tunnel Gas 


DETECTORS that automatically turn 
on ventilating fans when carbon mon- 
oxide gas is present in a given quantity, 
recently were built into a vehicular tun- 
nel that restored to use an abandoned 
trolley-car tunnel in New York City. 
The fifty-year-old tunnel was first used 
for horse cars. Later it was used by 
cable cars and electric cars, but with 
abandonment of the latter in favor of 
motor busses, it became disused. In 
the restored tunnel, huge fans start re- 
volving when the carbon monoxide 
fumes released by automobile exhausts 
reach a volume of two parts in 10,000 
of air. The harmful gases are carried 
by ducts to the street level long before 
they are present in sufficient quantity 
to cause injury to humans. When the 
giant blowers have cleared the tunnel 
of noxious fumes, they automatically 
shut off until needed again. No harm- 
ful results, therefore, can occur if a 
traffic jam blocks a number of cars in 
the underground passage. 
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re is YOUR 
igh School 


ducation! 


In One 
Handy 
Volume 









in 1 
Now Only 


Ee 


No further payments 


4 Year Course 
Complete 


OU need no long- 

er be held back be- 

cause you did not 
finish school! Here, in a 
single volume, is all you 
missed—and more. The 
essentials demanded of every 
man and woman by modern 
business, professional and social life. Never before has 
profitable study been such delightful pastime. It is as 
easy as reading your newspaper. Fifteen or twenty min- 
utes a day spent with this amazing volume will trans- 
form you into a confident personality. Prepare yourself 
for advancement, more money, a fuller life and the 
respect of your friends by this simple means which is 
sheer pleasure, more fun than bridge or the movies. 


Many High School Graduates 
Do Not Know HALF That 
Is In This Fascinating Volume 


High School Self Taught is a miracle of condensation. 
Twenty volumes packed into 812 pages, complete with 
study outline aad oat testing examinations. Never be- 
fore has fine English been so clearly and usefully pre- 
sented. Never before has algebra been so easy and 
practical. History unrolls before you in mental pictures 
so vivid you’ cannot forget them; dates as easy to re- 
call as events in your own past. The classics of all 
times and nations, painting, architecture, sculpture 
and music outlined to give you a « ultured background. 
Physics, chemistry, astronomy, geography, biology be- 
come fools in your near, tools with which to work in 
building your future ‘chology and physiology com- 
plete this four-year Hiek School course, making this 
the greatest educational bargain 
in all history. 


Send No Money 


We want you to see this book. 





20 volumesin 1 
Good English 
Civil Government 
History of U. S. 


We want you to judge for your- English Literature 
self, in your own home and at Biology 
your leisure, just how much it — History 

. : eography 
can mean to you. Fill out the | Psychology 
coupon below and mail it at | Guide to Classics 
once. High School Self Taught Chemistry 
will be sent to you on approv al Ancient History 
by return aasil. Examine the Stesbre ace Rasy 
beautiful binding, the large, ie dl 
clear type; take your first few Physics 
High School lessons with our Geometry 
compliments. Keep and read Medieval History 
the Pook five days—then decide | Spanish 
if you wish to own it at the un- Physiology 


precedented price of only $1.89 Gulde te the Arts 


plus a few cents postage. 
BLUE RIBBON BOOKS, INC. 
Dept. 23, 386 4th Ave., N. Y. C. 
Se eS ee SS SB SF SB eB eB ee eB ee ee ee eee eee 
Blue Ribbon Books, Inc., Dept. 23 

$86 Fourth Avenue, New York City 





16 pages of col- 
ored maps 











Please send me High School Self Taught. When the post- 
man delivers it to me I will deposit with him only $1.89 
plus the few cents postage. I will examine the book for five 


days with the understanding that if for any reason I am not 
completely satisfied, I may return it to you and you will 
refund my money in full. 





eT ENE TE Se 
sss sipinristiasnsesisseaiiailnaganiiaiasiaiaaipiniinsiaminaniiiis 

II lanka binsqhascensnsendgnacesnmeetiaabiiinmenneibniin | . AOE 
O Check here if enclosing $1.89 WITH this ec upon, in 
which case WE will pay the postage—YOU save. Same re- 
turn and refund privilege applies, of course. 
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Be the Boss 


Every day is Independence Day for the man 
who owns his own business. Here’s the way a 
few of the right kind of men can accomplish 
that ambition. 

The “Seal-F 
ight to ten more m 
the 


ast”’ 
n who would like to own 
ir own jobbing business. You have a complete 
modern jobbing estab- 
lishment on wheels. You 
call on your territory 
with full line of the fa- 
mous Bowes products, 
including the famous 
nationally advertised 
line of Bowes Tire Re- 
pairs, spark plugs, fan 
be Its, batte ry cables 
and other materials 

The market for any on 

, Of these products in th 

territories availab] 


Bowes Corporation can use 





: scllvaat would produce a good 

Y rt for living for the right man. 
your t, yet t I . 

tien But you have a com- 

. plete line and a tested 

merchandising plan. 

Many of th 36 products sell on sight to dealers 


Bows Ss proposition. 
If you don’t feel 


who understand the 


You can mak al money. 





$5,000 a year 
ed t 


vou. Th n re 


want 
you 
earn above that 





can 

1e better distrib- 
utor you'll be. Your 
investment is mod- 


te. Your turnover , 
is rapid (often as 
much as 8 tims 
year). You receive 
te factory training free. Your t 
is protected. Your profits are protected. 

Any man who has the ability to m 
d at this work. Write 
rience and the section of the country 
you would prefer to work. We'll send 
you complete If you have th 
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Store on Whee 
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can succes at once givin 


your exp 
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information, 
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pay your way into FE gy 


fact ry for a full 
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the 


discu 





ion, 

your nam 

fication 

Seal-Fast’’ 
Corporation 

I a 


Bow es‘ 





W 


FREE 


i ee ne as 








| 





Germs Put in Stone To 
Find Their Life Span 


How LONG can disease germs live? 
To solve this problem, bacteriologists 
at Notre Dame University, South Bend, 
Ind., recently prepared six cultures of 
bacteria, sealed them in glass tubes, 
and deposited them in the cornerstone 
of a biology laboratory just erected on 
the campus. The specimens will re- 
main there until the building is de- 
molished some 150 to 200 years from 
now, according to Dr. James A. Rey- 
niers, head of the bacteriology depart- 
ment of the university. A typed list of 
instructions concerning the handling of 
the sealed bacteria, and addressed to 
whatever person opens them, was placed 
with the tubes in the cornerstone. 


Powerful Magnets Give 
New Low Temperatures 


POWERFUL ELECTROMAGNETS will be 
used to obtain temperatures close to 
absolute zero, a point 459 degrees be- 


low zero Fahrenheit, and the theoretical 
low limit of cold, according to a recent 


announcement by Westinghouse Elec- 
tric Company research engineers. Be- 


cause heat is nothing more than molec- 
ular motion, the powerful unit will be 
used to produce frigid temperatures by 


restraining the motion of atoms mag- 
netically, it is explained. The magnetic 


process is said to be more efficient and 
to occasion less trouble than producing 
extremely low temperatures by such 
present methods as the liquefaction of 
helium g: 


is. 


Lollipops Prescribed 
If Child Has a Cold 


FEED CHILDREN 
ment for 


LOLLIPOPS as a treat- 
common colds. This is the un- 
usual advice given by Dr. H. Harris 
Perlman to other doctors attending a 
recent medical convention held in Phila- 
delphia, Pa. The candy sticks, it is ex- 
plained, are not only high in caloric 
content, and therefore useful as a nour- 
ishing food, but they also serve to 
make the children thirsty, and lead 
them to drink large quantities of water. 
Physicians warn parents, however, not 
to tell their children the reason for the 
lollipop treatment, or the youngsters 


will have ‘‘colds”’ all the time. 


People Can‘t Recognize 
Their Own Voices 


MOST PEOPLE CANNOT recognize the 
sound their own voices. This is the 
unusual statement made recently by 
Dr. W. Wolff, of the Psychological 
Institute of the University of Berlin, 
Germany. Dr. Wolff made faithful re- 
cordings of the voices of a number of 


speakers, and then played them back. 
Voices were usually recognized by 
friends and acquaintances of the speak- 
er, but most owners themselves were 
unable to identify their own voices. 
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RADIO EXI ERIMENTAL 30 
ELECTRICAL EXP Hi! Y 
STARTING AN ELE EPAIR SHOP .35 
ELECTRICAL RADIO ‘Die TIONARY, con- =| | 
densed electrical education. Newe st, most | 
complete. Explains’ 676 te .48c 
ADJUSTMENT & ALIGN NMENTlof RADIO = 
arnt TRONIC APPARATUS. Equips you to 
e vices °o ‘7 own aR pperstue Rs fore RAD ° Cc MAILED 
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222 illustrations. B 7 ” 
SHORT COURSE. in MATHEMATICS. Two ORDER NOW or 


send card for Free 


vo 2 ago fractions tologarithm Fi sider describing 


3, clear, amaz- 


ingly plete. Both for wr 7 f 
SHORT. COURSE. in ELEC TRICITY and [f4!!line of Low 

RADIO, Two volumes, 332 i Newest Priced Books! 

most complete. Both for $1. 4s 


‘omplete Radio-Electrical Library, 
8, fine Xmas gift, postpaid, only 


all 15 







... $3.98 
ELECTRONIC PUB. CO., E Box 323- E, Lincoln, Nebr. 


THIS NEW 


P-A 


@ Such beautiful tone, 
and so easy to play! Just 
touch a key and blow nor- 
' mally; you can’t miss. 
Nothing to compare with 
these new P-A _ Saxes, 
Clarinets, Trumpets, and 
other P-A instruments. 
Fully guaranteed; your 
success assured. See your 
music dealeror write direct 
for beautiful, free book. 
No obligation. Easy terms. 
Greatest fun, easiést with 
P-A. Write today sure. 125% 


-AMERICAN 


PAN 
1204 P-ABidg., Elkhart, ind. 
AT HALF 


ITE PRICE 


EASY svar TERMS 


y standard model, 
A ry oR r ABI ~~ S at big reductions. 
Write Prui tt fir 


SEND NO MONEY 


reconditioned. Pre- 

















wing actual machines, low- 
and complete information 
yut Our money-saving Offer, 


GUARANTEED a 
Free 10-Day Trial e Shorthand & Typing Course Free! 
‘PRUITT CORP., 759 Pruitt Bidg., CHICAGO, ILL. iLL. 


Alw ays mention PoPULAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 





High School 
at Home 
Many Finish in 2 Years 


Go as rapidly as your time and abilities permit. 
Equivalent to resident sshoo) work—prepares for 
entrance to college. Standard H.S. te exts supplied. 
Diploma awarded. Credit for H. S. subjects already 
completed. Single subjects if desired. Bulletin on request. 
Specialized training is absolutely 
essential to Success today. Over 
150 noted Educators, Engineers and 
Business Men helped peseersone spe- 
cial instruction m ateria used by 

many re ident schoc 3 and colle: ges, 
U. avy and Province of Mani- 
toba, Can. Train at "hemes for best-paying lines as 
listed below. No interference with present earn- 
ings whi e preparing for better job. 


American School, Chicago 
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Tiny Tropical Island 
Is “Monkey Paradise” 


SANTIAGO, a tiny island two miles off 
the port of San Juan, Puerto Rico, 
serves as a “monkey paradise” for a 
dozen simians that recently were 
shipped from New York under the care 
of Felix Lamela, of the Columbia Uni- 
versity School for Tropical Medicine. 
Valued at approximately $10,000, the 
group included eight gibbons, two noc- 
turnal loris, and two Capuchin mon- 
keys, who will live on the uninhabited 
island and breed a pure strain of de- 
scendants for scientific experiments 
and medical research. Scientists will 
visit the island once a week to check on 
the monkeys’ behavior and test their 
reactions to pneumonia and other dis- 
ease germs. A number of years ago, 
1,500 fruit trees were planted on San- 
tiago to provide a source of food for 
the monkeys. 


Explorers Broadcast 
Experiences by Radio 


FROM WILD, unexplored territory deep 
in the interior of British Guiana, South 
America, members of an expedition 
sponsored by the American Museum of 
Natural History will report their prog- 
ress by means of special radio programs 
that will be relayed by short wave to 
New York City, and rebroadcast over a 
nationwide hook-up. Led by Dr. Wil- 
liam Hall Holden, staff surgeon of the 
museum, the expedition expects to pene- 
trate into jungles hundreds of miles 
from their seacoast base at George- 
town, to study rare diseases and drugs 
of remote Indian tribes, and to make 
scientific collections of little-known 
reptiles, amphibians, small insects and 
mammals, and various types of botani- 
cal specimens. Radio equipment de- 
signed especially for the expedition will 
be used, not only to report their dis- 
coveries and progress to the outside 
world, but also to enable the party to 
take bearings on South American radio 
stations, and chart their course through 
jungle territory that has never before 
been entered by white men. 


Device Warns Speaker 
When His Time Is Up 


AUTOMATICALLY flashing a warning, 
a novel electric device just introduced 
tells a speaker at a meeting or con- 
vention when his allotted time has 
elapsed. A small, portable unit, having 
a calibrated dial that may be set for 
any period up to thirty minutes, the 
apparatus is placed unobtrusively on a 
table in front of the speaker. Exactly 
two minutes before the end of a speak- 
er’s allotted period, the unit flashes a 
warning light. When the period has 
elapsed the word “Finis” appears on 
the dial, and a low-toned chime rings. 
The equipment can also be used for 
timing radio programs, in which case 
the unit employs second instead of 
minute timing. 
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Copy this girl and send us your 
rawing — perhaps you'll win 
a COMPLETE FEDERAL 
COURSE FREE! This contest is for amateurs, 
so if you like to draw do not hesitate to enter. 
Prizes for Five Best Drawings — 
FIVE COMPLETE ART COURSES 
FREE, including drawing outfits. 
(Value of each course, $215.00.) 


FREE! Each contestant whose drawing shows 
sufficient merit will receive a grading and advice 
as to whether he or she has, in our estimation, 
artistic talent worth developing. 


Nowadays design and color play an important 
part in the sale of almost everything. There- 


| fore the artist, who designs merchandise or il- 


lustrates advertising has become a real factor 


_ in modern industry. Machines can never dis- 





place him. Many Federal students, both men 
and girls who are now commercial designers 
or illustrators capable of earning $1000 to 
$5000 yearly have been trained by the Fed- 
eral Course. Here’s a splendid opportunity to 
test your talent. Read the rules and send your 
drawing to the address below. 


RULES 


This contest open only to amateurs, 16 years 
old or more. Professional commercial artists 
and Federal students are not eligible. 

1, Make drawing of girl 614 inches high, on 
paper 7 inches square. Draw only the girl, 
no lettering. 

2: Use only pencil or pen. 

3. We return no drawings. 

4. Print your name, address, age, occupation 
on back of drawing. 

5. All drawings must be received by Novem- 
ber 26th, 1937. Prizes will be awarded for 
drawings best in proportion and neatness by 
Federal Schools Faculty. 


pasenes SCHOOLS 


Dept. 12147 Federal Schools Building, Minneapolis, o dn 












FINANCE YOUR TRAINING 
if You Are Short of Money 


Prepare for jobs in Radio Broadcast, Talking Pic- 
tures, Television, by 12 weeks of practical shop 
work in the great — Radio Shops, on real RADIO 
and Sound equipment, You don’t n advanced educa- 
tion ox or experience. Free Em loyment Service for life. Many earn 

tearning. Electric ¢ Retrigeration- -Air Conditioning in- 
cluded. Mail coupon today for free book whichtells you how > 
dred: ul Radio Menafter taking our train " 
H. c. Lewis, Pres., Co yne Electrical & Radio Schoo 
500 S. Paulina St., Dost. 97-4H Chicago, tinois 

Send Free Radio Book and facts, Tell me about 

your **Pay-Tuition-After-Graduation’’ Plan. 


NAME AGE —— 
ADDRESS 
CITY —_— STATE. 








Name 
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Qualify as a Diese! and Gas Engine E xpe rt Lat 
1906. Earn room and board while luaalen 


Seach railroad fare allowed to Los Angele 
This service only for residents of U. 8 


. Age.... 


Address 


DECEMBER, 1937 Please mention PopuLar SCIENCE MONTHLY when answering advertisements in this magazine. 25 













in Los Angeles 


vali in 12 weexs Leon DIESEL 


est Equ zipment. Tested Methods. Established 


MAIL COUPON FOR FREE BOOK i 
National Schools, Dept. 12-PSA 
4000 So. Figueroa St., Los Angeles 
















IVE NEVER WORKED |] 
HARDER -NOR EARNED 
LESS! THINGS RE TOUGH 
Ny 


OH, BOB, IF YOU COULD 
ONLY GET IN SOME NEW, 
UNCROWDE 


‘ D FIELD 


208! LOOK! HERE'S 
YOUR “POT OF GOLD” 

YOU CAN QUICKLY TRAIN 
FOR RADIO-TELEVISION 


RIGHT HERE AT HOME 


S-A-AY! THAT! 


5 | 
ie 





RADIOL / 
TELEVISION! 
THAT'S WHAT JANE'S 
HUSBAND DOES! THEYRE 
GETTING ALONG SWELL! 
igen ~ CAN DO 











SWEET WORK 
TOO! 








WELL HONEY, I'LL SOON : 4 ~ 
BE A RADIO EXPERT THIS 2 f 
FIRST NATIONAL TRAINING J 
1S AS THOROUGH AND ! 

~S > 
PRACTICAL AS GOING EWS 





yl TO SCHOOL Ps 


YOU, Too, CAN NOW ) 
GET STARTED RIGHT / 
TRAIN IN SPARE TIME 
FOR RADIO-TELEVISION. 
LEARN OF THE MANY 
OPPORTUNITIES IN THIS 
FASCINATING CAREER 


SEND FOR VISION" 
A FREE BOOK 
= =) TELLING THE 


}  <s5)/ WHOLE STORY 


/ YES AND LOOK HOW 
MUCH YOU EARNED 


‘ah’ WHILE 
fs. )raams 
Py 



















TRAIN AT HOME! MAKE SPARE 
TIME PAY YOU RICH REWARDS 


COMPLETE TRAINING 
LABORATORY SENT YOU 
~~-YOURS TO KEEP 


F i President 
iA | 


\ First National Television, Inc. 
\ Training Division Kansas City, Mo 


eo ae a a ee 
B SEND COUPON TODAY! ACT NOW 


} t—7\ S. 0. Noel, Pres., First National Television, tnc 


1 ¥ | Dept. EE-12X, Filelity Bidg., Kensas City, Mo 
| 
\ 
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CRAFTWORK KITS 
Are Tip-Top 
CHRISTMAS GIFTS 


THERE is some one in your family 


or among 
making things, 


your 


friends who enjoys 


you could not find a 


better present to give him for Christ- 


mas than one 
Each box 


for constructing 
other 


model or 





zy 3 
Sea captain made 


from Kit No. 7 


furniture or one 
models yourself, 
the finished 
complete list 


STANDARD SHIP 


contains the raw 


unusually 


of our 


article 
follows: 


of our construction kits. 


materials 
famous ship 
interesting 
project, and all the 
necessary blue- 
prints and instruc- 
tions are included. 

Perhaps he would 
like to build a-clip- 
per ship model, 
make our new lo- 
comotive model, 
whittle a miniature 
sea captain, or as- 
semble a hanging 
wall rack. We have 
kits to please all 
types of home 
workshop enthusi- 
asts. Prices vary 
from 50 cents to 
$9.95. Incidentally, 
there is still time 
to make a piece of 
simpler ship 
to give 
The 


some 


' you prefer 
as a present. 


MODEL KITS 


A. Whaling ship Wanderer, 20%- 


in. hull, 27% 


D. Spanish galleon, 


in. over all 
EK. Battleship U. 


G. Elizabethan g: 
28 in. 


25-in. hull, 


»s. Texas, 


in. over all 7.40* 


24-in. hull, 30 


6.95* 


7.45* 


5 3-ft. 
Reve nge, 


illeon 
over all 7.25* 


Continued on page 27) 





Kit 2M—Ocean freighter, 


14 in. 


long 








a 
Free THRILLING 


32 PAGE BOOK 


@ 39 actual photographs. 
Authentic history of rail- 
roading from 1769 to 

1937. FREE with $1.00 purchase of Strom- 
BecKer Ready-To-Assemble Locomotive 
Models. Complete with all wood parts and 
supplies. No special tools or skill necessary. 
Send $1.00 with this ad for all parts to build B 
& O Wm. Galloway Train 1837BT shown here 
and Modern Freight Locomotive 1922H (not 
shown). Finished train 1439” long. Address 
Strombeck-Becker Mig. Co., Dept. $127, 
Moline, Illinois. Money-back guarantee. 
Free Cat- 
alog on 
request. 

























Get BIG PAY for YOUR Time 


Demonstrating and Taking Orders for this 





YOU SELLTO 

pr 0 i Justrite COMBINATION SOLDERING 
Sheet Metoi/ TRON AND BLOW TORCH 
ay ig mazing Invention! Marvelous COM- 
a BINATION Soldering Iron and Blow Torch 


VR Sete cives super, sizzling-hot_ blue-white flame 
Etc automatically! NO stove, NO charcoal, NO 
. pumps, NO electricity! Operates with 100° 
Gatintuation. on less than 4% cent per hour. 
Guaranteed by famous 3l-year old company. 
FREE: New sens ational **Distributors’ 
® Success Plan,’’ to Distributors of 
this Amazing Tool. No experience required. 
Write for Complete Information TODAY. 


Justrite Mfg.( Co. o., Dept. 149, 2061- 81 Southport, Ave. Chicago, Ill. 


) MAGAZINE for Artist, 
BEST Teacher, Student, Lover of 
the Body Beautiful. Con 
tains splendid Drawings, 
Prints, Photos of Animals 
Birds ,C ane ,ons Ideal Human 


Figures also Lessons in 
CARTOONING, Le ttering, Design, Chalk-talk, 
prature Jife ste. Can’ thedescribed. 
To INTRODUC Es ‘the finest Art. Magazine 
ever publi hed w offer 5 BIG aack 1SSU ES, 
240 pages large CARYOON book, als 
ee “Lo'Taiks to Art Students, "ail for ONLY $1. 
prepd. (36 issues, ete. $3. by express). Student writes—**$100. would 
opies if I couldn't replac e”’ Inte re mg Jastractive! 


No 
Send ‘with $4. “or $1. 
You can't tose, OK or Rew. 
Dept. 713 Kalamazoo, Michigan | 


Send for 
the 






not buy my 64 « 
Intriguing! A gold-mine of "Art and Inspirat 


CUT THIS OUT 


| Lockwood Art Studio 


WANTED 





ORIGINAL 


POEMS 
Eek, Ree) 


For Immediate Consideration 
Send Poems to 
Columbian Music Publishers, Ltd. 


Dept. 96 Toronto, Can. 


AW..2o 2 
SKETCH FACES, ~/;) 


PEOPLE, FIGURES, SCENES, ANYTHING 













sight $ 

th CORRECTING 

os sdve COURSE 
mie: COMPLETE 


$1 pius few 


ARTISTS & MODELS STUDIO, Dept. PS-12, Memphis, Tenn. 

Produce wonderful music in 5 » ied 
..quickly play popular and classical 
numbe rs. No notes to read, no dreary 
practice — success guaranteed. Since 
1924 thousands of my students have 
amazed friends, starred in shows and 
broadcasting orchestras. Without obliga- 
tion, write for5 DAY TRIAL OFFER now. 

MUSSEHL & WESTPHAL 
124 W. Water St., Fort Atkinson, Wis. 








ir Dr afting Learn AT — 
pare time hool)—Send px 

carc 4 for FREE ‘TRIAL LESSON a 1d see how é asy 
to learn and ge 

cHicaco TECHNICAL COLLEGE 
e726 Tech. Bidg.. 118. 26th St., Chicago, tll. 

f you « ) to learn r 
B Engineering a Miecsture, Masthistie. Bie Cone 
r FREE “Blut ‘Be 20k. 


WANTED—MEN 


to cast Christmas Goods, 5 and 10c Novelties, Toy Autos, 
Ashtrays, ete. Can be done in any spare room, base- 
ment or garage and no experience necessary. A 
rare opportunity to devote ire or full time to 
profitable work. WRITE DEPT Z. 


METAL CAST PRODUCTS CO. 


1696 Boston Road New York City 





oa good lobs: 


ditioning or end f 
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MYSTERY GAME. No dice. No spinners. No 
pathway to follow. And a different plot every time 
you play. Special character pawns. Mystery 
weapons. Knife. Poison. Revolver. Hatchet. Plot 
executed right before your eyes. No one but the 
guilty knows who did it. It’s the detective’s job to 
find out. Easy to learn and play. Lasts 15 to 30 
minutes. 4 to 8 players. $2. at all stores or direct. 





THE THRILLER MYSTERY GAME 


Other game hits. Parcheesi $1, Club Parcheesi $2 
and $5. Feed’n the Kitty $2, Cavalcade $3.50, Nug- 
gets $1.50, Cargoes $1.50, Decoy $1 and $2.50, Jam- 
boree $2, Scoralet $1 and $2. 


SELCHOW & RIGHTER CO. 
200 Fifth Ave., N. Y. C. 


SES eee 
Fascinating 
book on scientifically 
solved true crime cases sent 
absolutely free to those over 17. 
Also tells how to get into Scien- 
tific Crime Detection. Home Study. 
New opportunities. Travel. Steady Employ- 
ment. Experiencenot necessary. Very easy terms. 
SCIENTIFIC CRIME DETECTION INSTITUTE 
OF AMERICA, INC., C. & O. mates J. T. Bur- 
dette, Pres., Dept. 11M7, Huntington, W. Virginia 























ENJOY LEARNING 
A FOREIGN LANGUAGE 











learning a new tune. Sit down 

in your easy chair, in the comfort and quiet of 
your home. Open your Languagephone Manual. Turn on your 
phonograph. Settle back and listen to a cultured native 
speaking in the language you wish to learn.Follow the text 
from your book as you listen. Without conscious effort, eye 
and ear absorb the syllables, words, phrases, whole sentences 
in Italian, Spanish, French or German. 


YOU LEARN BY EAR 


By this Languagephone Method you learn a new tongue as 
easily as you learn a new tune—BY EAR. And the instructor 
ever gets tired. He will repeat any part of the lesson, over 
ind over, until you have mastered every word, every voice 
inflection. Thus you learn to speak perfectly, with the accent 
f a true, cultured native. Almost over night the cultural and 
business advantages that go with the ability to speak another 
tongue may be yours! You will never realize how amazingly 
imple it now to master a foreign language until you learn 
everything this 1g method. Fill in and mail 
the 


GET THE FREE BOOKLET 


italy “ker ~erotanineipeeeaieaaaiaaa 


T’S as easy as 


fascinatir 
today. 


about 


coupon below 


‘unk & Wagnalls Company 
| Dept. 1763, 354 Fourth Ave., New York, N. Y. | 


| Send me a copy of the free booklet, ‘‘Learn to Speak | 
French, Spanish, German, Italian—The Languagephone 
| Way | 
| Check Langu interested it | 
| Italian Cj Sy h O French 0 German | 
[ | 
1 Street l 
a - 1 
| J 





DECEMBER, 


1937 
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Kit 28S—U., S. S. 
"Preston, 31'/5-in. 
destroyer model 


Craftwork Kits for Gifts 


page 26) 








Farragut’s flagship 


steam-and-sail slo 
33%-in. hull, 41 in. 


20 in. over all 


i 
31%-in. hull. 
Constitution 


Hartford, 
op-of-war, 
over all...... 


Privateer Swallow, 12%-in hull, 


Clipper Sovereign of the Seas, 
20%-in. hull, 26 in. over all... 

Trading schooner, 17%-in. hull.. 
S. Navy destroyer Preston, 


(“Old Ironsides”), 


21-in. hull, 31 in. over all 


Clipper ship Great 
31%-in. hull, 42 in. 


20-in. hull, 33 in. 
frame-and-plank co 
Fishing Schooner 
17%-in. hull, 22 in. 


8S. 


9S. 


Republic, 
over all...... 


Coast Guard patrol boat of new 
165-ft. class, 20%-in. 
Brig Malek Adhel, %-in. scale, 


hull... 


over all, 
nstruction 

Bluenose, 
over all... 


Whaleboat, 14 in. long; partly 


shaped hull and raw materials 


for making all equipment. 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhatt 

H. Cruiser USS. I1 
12-in. 

d. 


an, 12-in. 
idianapolis, 


$1.00 


1.50 


Clipper ship Sea Witch, 13-in... 1.50 


MODEL-OF-THE-MONTH KITS 


in. 
in. 


ure Island,” 7-in. 
H.M.S. Bounty, 114 
.Ocean freighter, 14 
. Yacht Nourmahal, 
. Oil tanker, 14-in. 
5M. 


SEEN Gp Ze 


Liner President Linc 


U. S. cruiser Tuscaloosa, 11%- 


Hispaniola, the ship in “Treas- 


OD  eeereee 
-in. 
814-in........ 


Aircraft carrier Saratoga, 18-in. 1.00 
Four U.S. destroyers, each 64- 


75 
1.00 
50 


1.50 
1.50 


. 1.00 


. 1.50 


oln, 14%4-in. 


1.50 


MODEL LOCOMOTIVE KITS 


1L. Model locomotive 
type HO gauge. 


all the necessary s 


4 Hudson 


Kit contains 


heet brass, 


brass tubes, rods, wire, springs, 


fiber, screws, boiler 


head, lad- 


der strip, six driving wheels, 


and ten pairs of 
trucks 


above locomotive. 
specially built 
(6-v.) and worm ar 

(Continued on 


wheels for 


. Supplementary power unit for 


Consists of 


electric motor 


id gear 
28) 


page 


4.50 





Kit IL—HO-gauge locomotive model 
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Start $1260 to $2100 a 
Year—Thousands of 1938 
Appointments Expected 


Railway Postal Clerks 
Railway Postal Clerks get $1,900 the 
first year regular, being paid on the first 
and fifteenth of each month. ($79.17 
each pay day.) Their pay is automatically 
increased yearly to $2,450. Advance may 
be had to Chief Clerk at $2,700 a year. 
($112.50 each pay day.) 
RAILWAY POSTAL CLERK AT MINNEAPOLIS, MINN. 
“T received my appointment 
Railway Postal Clerk and have been 
working full time and some overtime. 
Your training taught me what to do 
and how to do it. To this training 
must go a large share of the credit.” 
O. K. DOMHOLDT, 
Minneapolis, Minn. 
3 Days On—3 Days Off—Full Pay 
Railway Postal Clerks on long runs 
usually work 3 days and have 3 days off 
duty or in the same proportion. During 
this off duty their pay continues just as 
though they were working. They travel 
on a pass when on business. When they 
grow old, they are retired with a pension. 
City Mail Carriers, Post Office Clerks 
Clerks and Carriers now get $1,700 the 
first year on regular and automatically 
increase $100 a year to $2,100 and $2,300. 
MAIL CARRIER AT PHILADELPHIA, PA. 
“As a result of your training I stood 
96.8 per cent and was appointed Mail 
Carrier soon after the examination and 
am now working. I was also offered 
a position as Railway Postal Clerk.” 
KENNETH ALBERT, 
Philadelphia, Pa. 
Customs Inspectors 
Salary $2,100 to start. Men 23 to 45. 
Work connected with examining baggage 
and merchandise entering the country 
from foreign parts covering boats, trains, 
roads, automobiles, etc. 


as 








Many Other Positions 

Many other positions are obtainable. 
Those wishing these positions should qual- 
ily at once. 

Get Free List of Positions 

Fill out the following coupon. Tear it 
off and mail it today—now, at once. 

This investment may result in your get- 
ting a big-paid government job. 
SS SS SS SF SS Se SE eS ee eee ee eee ee 


FRANKLIN INSTITUTE 
Dept. J-258, Rochester, N. Y. 





| 


Rush to me, entirely free of charge (1) a full descrip- 
tion of U. S. Government Jobs; (2) Free copy of illus- 
trated 32-page book, “HOW TO GET A U.S. GOVERN- 
MENT JOB”: with (3) List of U. S. Government Jobs; 


(4) Tell me what to do to get a U. S. Government Job 
Nar c 
Addre 


Use This Coupon Before You Mislay It. Write or Print Plainly. 


erti nts in th’s magazine 
























™ Diesel € Engineer 


Men Over 18—Under 40 





with Diesel—the new, fast-growing field. may be t 


Iny 


American School, Dept. D-946, Drexel Avenue at 58th Street, Chicago, Illinois 
Test Yourself for a Good Pay Job—Steady Work 


is Your Job Safe? 


Just as the gasoline engine changed 
the jobs of thousands who depend- 
ed on horse-drawn vehicles for their 
living—so now the Diesel engine is 
fast invading both the power and trans- 
portation fields, and threatening the 
present jobs of thousands. 


What This Field Offers You 


Diesel engines are replacing steam and 
gasoline engines in power plants, motor 
trucks and busses, locomotives and ships, 
aircraft, tractors, dredges, pumps, etc.— 
opening up well-paid jobs for Diesel-trained 
men. You get all the latest Diesel develop- 
ments in our course. Special diagrams for 
quick understanding of this new power. 


Ee ae ae 


our own home, learn about Diesel 


This opportunity is NOT open to boys under Wo experience necessary. At our expense, see how plain every point 
iS or men over 40. Butif vouare WITHIN is made how thoroughly you grasp it — how greatly you will en- 
these ages, you owe it to yourself to investi- joy the work.‘ If you are over 18 and under 40, send postc ard, 
gate this opportunity of acquainting yourself state age, and get 2 beginning lessons FREE. No obligation. This 


he turning point in your life, so write TODAY! 





Earn better pay ! Get out of over- 
alis! Learn PRACTICAL 
DRAFTING, If you're a => 
Shop Worker, DRAFTING as 
will put you in line ne NY 
quick promotion. / f 
nechanic DRAFT ING/ 
means increased earn- { 


ingfs, more pay raises 
DRA FTING Je ads ir 
al t 

NOW?! So Mac hin- 
ery, Automobiles, Build- 


ng muet ha 


r ree raed VTS  - 
RA FTI N G At Home From 


an ENGINEER 
r ! 1 met! 1 succe ful 


I'll train 

with t el 1900 1 fur i you all tools; 
also Drawing Table. N ho r previous expe- 
rience required, You 1 t entirel itistied with my 
personal trainir until competent and assisted to a 
Position OF money back. 

Write today for free book on raftsmanship.”’ zo 
must give I Mail coupon be 


FAITH ALL 


* ENGINEER bose, er 3399,  Eestyeme, iil. « 
ae 1 1 k, “‘Successfu In iftsma > 
8 5) ul Wil i t is 
.* « 
| * 1 4 a 
2 A { . 
. 

® Addr ° 
8 as 
® Post Office State . 


Always mention PorULAR SCIENCE 





































OFFERS YOU GREAT FUTURE! 


Demand for trained aircraftsmen in Southern California 
plants ts increasing and already exceeds supply. Curtiss- 


Wrght Technical Institute, Aviation’s foremost and 
oldest school, is located in heart of this activity and 
specializes in Sheet Metal, Master Mechanics and Aero 
= Engineering.‘ No flying involved.) Graduates are obtain- 


ing immediate employment. Write for details NOW! 
Curtiss-Wright Technical Institute, Glendale, (Los 


Angeles) California, Department P, S.-12 














giant patented mushrooms! 


We upply materials and _ instruct 
with pictures. Our 25 Coast-to- 
Coast branches buy all crop tig 
FREE book, photos tell if your cellar, 

ed, barn, ete uitable. Write to- 


(Established 1908.) 


UNITED MUSHROOM CO. 
3848 Lincoln Ave., Dept. 337, Chicago 








rhe Plastex Industry needs manufacturers on small scale | 
nd for bi roduction of Lamp and Clock Stands, Art | 
Goods & Novelties in Plastex and Marble imitation. | 
I oxperic nee unnece sary lec material makes regular lic | 
re sellers Rubber moulds furnished for speed pro 
ction. Small investment brings big returns Ambi 


men have chance for real prosperity. Our free booklet w 


interest and benefit you erence seeuctetes, Dept. 2, 108s 
Washington Avenue, New York -¥. 


$ell Improved Leather] 







ON’T waste effort on secon Ti e 
D raters Sell fast and repeat ! Ss 
on handsomest improved ties. Rich colors 
pad en sed like silk. Fullest cut; long wear; 
wrinkle-free. Wipe clean like new with damp 
cloth. Send S@e for sample tie ine luding Big 
Free Sales Kit of new season’s smartest pat- 
vq tern _ Money back plan. 
* 
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All materials for making a fully equipped 
whaleboat model are contained in Kit 9S 





FURNITURE KITS 
No. 4. Solid mahogany book 
trough 22% in. long, 9% in. wide, 
and 24%, in. high over all. Ready 
to assemble, with finishes 
No. 5. Solid rock maple hanging 





5.30* 


wall rack with one drawer, 19% 
in. wide, 33% in. high. Ready to 
assemble and stain included........ 5.75* 
WHITTLING KITS 
No. 7. Whittling kit with two 
shaped blocks for making sea 
captain 5% in. high cerry 
No. 8 Whittling kit for six dif- 
ferent Scotties. Each is 2 by 24 
in., sawed to shape 1.00 





Kit Z has materials for H.M.S. 


"Bounty" 

















Free premiums. No. 10. Copycraft whittling kit for 
MONTHLY when answering adver- | ,3,NU-MOOE TIE CO., Dept. 2 | making one of several Hobo 
tisements in this magazine. —— Hank novelties. Includes master | 
model 5°; in. high 1.50 | 
| GO TO o. 11. Copycraft whittling kit for 
ow : 
PATEW} HIGH making elephant Jumbo. Con- 
NT (eae tains a model of the animal, 3% 
SEND FOR FREE BOOK au aN % SCHOOL ’ in. high; whittling block, V- 
| tk | she > arvi ri * 
HOW TO OBTAIN A PATENT, Ir- cent n ttes shape d carving tool with han 
written by a Member | } dle, brush, and paint 1.50 
Examining ¢ R. 1922 24 f the U.S nd 
Patent Of If you want to pr by. ocd} Note: If you live west of the Mississippi River or in 
your idea, you . 1 to apply . e.. Canada, add 50 cents to all prices marked with an as- 
hor age My ; tes Peery tent 4 terisk (*) and 25 cents to all prices marked with a 
forn n you , I s fully how ¢ dagger (f). 
btain ay t on i i he quickest wa Witt 
ne ete ca OOM S 5 
this Free Hook you wil also receive a “Record of In- I! [NI BEDROO LIPPERS! 
Personal and Confl al Service y will be f . . > Sci 27 
] Ir you feel the need a high school education — Popular Science Monthly, Dept. 127A 
per ! by a R tered ‘ ; > 
pers i ma . yy istered F At. regardless of your age—you can acquire it in the 353 Fourth Avenue, New York, N. Y. 
Corps of the U. 8. I on All tior privacy of your own home after your day’s work is Please send me C. O. D. Kit 
will be strictl done Ma 1 this coupon for information about our I will pay the postman the price shown above plus 
MAIL COUPON TODAY for FREE PATENT BOOK, modern and widely recognized high school course a few cents postage in full payment. (Canadian 
and RECORD OF INVENTION Form. Thousands of adults are studying it every night! orders cannot be sent C. O. D 
| 
Cc A R L M I L L 3 R im INTERNATIONAL CORRESPONDENCE SCHOOLS Name 
REGISTERED PATENT ATTORNEY §& 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE & Box 7624-J, Scranton, Penna. Addre 
j 1638 Woolworth Bidg., Dept. 127-C, New York Explain ney Suan aeeen. sonata marked X; Cit State 
1 ) » serw clean “i 
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SPEAK ANY MODERN LANGUAGE 
IN 3 MONTHS BY LINGUAPHONE 


UNIQUE METHOD BRINGS VOICES 
OF NATIVE MASTERS INTO YOUR 
OWN HOME..SEND FOR FREE BOOK 


LINGUAPHONE INSTITUTE 


3I Rockefeller Center - 


New York 








mine PatentingPlan 


Save two-thirds on your patenting 
costs. Ultimate ly stronger protec- 
tion. Booklet free. 

AMERICAN PATENTS CORPORATION 
Department 3-E, Washington, D. C. 












PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 


Form, ‘‘Evidence of Conception’’ and instructions, 
‘‘How to Establish Your Rights’’—FREE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D. C. 


Inventions Promoted 


Patented or Unpatented. 














In business over 30 


years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
(183-D Enright, St. Louis, Mo. 


PATENTS © 


PERSONAL SERVICE problems. Sena 


drawing, or sketch and description of your invention, and 
$5.00. I will make a search and report promptly as to its pat- 
entability and send you a copy of my 72-page booklet. Or, if 





My Personal 
service assures 
strictest confi- 
dence on all 

our patent 





you prefer to read my booklet first, write today for FREE | 


copy. Registerec Patent Attorney. 
L. F. Randolph, 340-D Victor Bidg., _ Washington, D.C. 
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common school education sufficient. Many earn while 
learning. Sen vd for free booklet es in Modern 
eee + Particulars and a ae eee 

AMERICAN SCHOOL OF PHOTOGRA PHY 
3601 Michigan Ave. Dept. 1369 Chicago, Illinois 
Make Color-glazed 


EARN MONEY concrete’ product 


New, perfected low cost method. No mold 
or costly tor You build your own equip- 
ment feom plans we furnish. Easy to 
make pottery, statuary, giftware 2 
home or shop—to earn money. MEN 
Send 10c TODAY for details. 
- NATIONAL POTTERIES COMPANY 
J 13 W. 26th St., Room 7, Minneapolis, Minn. 
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Salaries of Men and Women in the fascinating pro- 
fession of Swedish Massage run as high as $40 to 
$70 pe i but many prefer to open their own of- 
fices. Large incomes from Doctors, hospitals, sani- 
"1 tarlame ‘ond private patients come to thos 38 who 
qualify through our training. 
alone offers rich rewards for specialists. 
jrite for Anatomy Charts, samt le les 
son sheets and booklet—They’re FREE. 
THE College of Swedish Massage 
1601 Warren Bivd., Dept. 970, Chicago 


Successor to Nationc mal c “ollege of Massage) 
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Hew ideas now  Salable 
Before Patenting 


, usetul inventions may now be safely 
narketed without patenting expense. Write for 
proof that we have been successfully selling both 
patented and unpatented inventions, since 1924 


Chartered Institute of American Inventors 


Dept. 3, Barrister Building Washington, D. C. 
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Peroxide May Replace 
Yeast To Raise Cake 


BAKED GOODS raised with hydrogen 
peroxide instead of yeast or baking 
powder may be a new contribution of 
chemistry to the baking industry. Hy- 
drogen peroxide, once widely used as 
an antiseptic solution, is added in small 
amounts to the water or milk with 
which dough is prepared, causing it to 
rise in the same manner as yeast or 
baking powder. Better employed as a 
leavening agent for cakes and biscuits 
than for bread, the peroxide has the 
advantage of leaving no residue. 


Energy of Weak Magnet 
Balances Tiny Scale 


WEIGHING QUANTITIES as small as 
one fifteen-millionth of an ounce, a tiny 
scale designed for use in microchemical 
work, is so small that a weak magnet 
is used as a counterbalance instead of 
the conventional set of weights. De- 
spite its diminutive size, the balance is 
sufficiently stable so that it is not dis- 
turbed by the ordinary vibrations that 
have affected previous microbalances. 
With the new scientific tool, experts 
predict, chemists will be able to analyze 
a great number of complicated organic 
compounds. 


Scientists Study Ills 
Caused by Altitudes 


STRANGE BODILY CHANGES experienced 
at high altitudes are being studied by 
Russian scientists using Mount Elbrus, 
a high peak in the Caucasus range, as 
their mountain laboratory. ‘‘Mountain 
sickness,” unreal visions, and other 
hallucinations have been noted in pre- 
vious high-altitude research, and have 
been blamed either on thin air and con- 
sequent shortness of breath, or on ex- 
treme exertion under these adverse 
conditions. New observations by the 
Soviet experimenters indicate that cer- 
tain colors seem to become more vivid 
at high altitudes, and other colors less 
so, a fact that may explain some in- 
stances of airplane pilots crashing into 
peaks or mountainsides that appeared 
to be nothing but fog or clouds. The 
sense of taste is also affected by height, 
it is reported, since most climbers 
acquire a sudden and unexplainable dis- 
like for meat at high altitudes. 


Poor Paper and Ink 
May Erase History 


THAT A “LOST CENTURY” may be in 
the making is the belief of Dr. Frank 
L. McVey, president of the University of 
Kentucky. Because so much of the 
paper and ink in current use is of in- 
ferior grade, the educator believes, the 
time may come when historians, at- 
tempting to trace the events of the 
present era, will discover that written 
records of it have passed out of exist- 
ence by deterioration. 
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USEFUL INVENTIONS 


DESERVE 


strong 


PATENTS 


Many inventors have not reaped 
the benefits of their inventions 
. » « because they did not obtain 
strong patents. Are you adding 
your name to this pathetic list, or 
do you realize the value of good 


| patent protection? 


| copyrights, 


As Registered Patent Attorneys be- 
fore the United States Patent Of- 
fice, our practice is confined ex- 
clusively to patents, trade marks, 
and includes every 
branch of the business. We pre- 
pare licenses, contracts and agree- 
ments, and give legal advice to our 
clients. Every case is treated with 
the strictest confidence. 


PROTECTING YOUR INVENTION 


Do you know how to obtain a patent? 
How to go about selling it? What 
makes a patent valuable? Do you know 
the importance of absolute secrecy in 
patent matters? Do you know what 
can be patented? Do you know the cost 
of a patent and how you may pay for 
it on convenient terms? We will answer 
these and many other questions for you 
absolutely free. 


| C. A. SNOW & CO. have had over 62 


years’ experience in patent matters. We 
have secured thousands of patents for our 
clients, in every field of invention. Our 
free booklets on patent matters answer 
questions every inventor wants to know, 


They are freee MAIL THE COUPON 
NOW. 


C. A. SNOW & CO. 


Registered Patent 1875 









Aftorneys Since 





DEPT. B-23 SNOW BLDG., 


WASHINGTON, D. C, 


Send me your free handbooks 
No obligation 


Gentlemen: 
for inventors by return mail. 
on my part. 


MAME . .ccccccccccccccccccccescceccccscssosess ‘ 
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GENTLEMEN, WE GIVE YOU THE 





Featuring 
DYNAFLASH ENGINE 
and 





TORQUE-FREE SPRINGING 
NOW ON 





DISPLAY 


At All Buick Dealers’ 








[9 IN THE WORLD 
























N° LESS than the engineer, you have a stake 
in any truly basic advance in automotive 
design. 


For that reason, you will not lightly pass over 
the most important news-story of the new-car 
season: the story of Buick’s new DYNAFLASH 
ENGINE and TORQUE-F REE SPRINGING. 


What happens in this engine happens nowhere 


else in the world. 


Each fuel charge is converted into a tiny fist-size 
hurricane—and the spark that sets it off releases 
gasoline ever 


more performance than gave to 


motorists before! 


Matching this marvelous power, is an equally 
incomparable ride. 


Old-type leaf springs are replaced with jarless 
coils ot easy-flexing steel. 


No matter how the wheels may dip and curtsy, 
you ride serene in everlasting comfort unmatched 
anywhere before! 


No other car in the world has these two features. 
Yet they are only leaders of a host of others you 
can’t afford to miss! 


See your Buick dealer this week, for what he 
has to offer is truly the engineering marvel of 


Mu 


the new car -season! 


yy Balik. 


YOUR MONEY GOES FARTHER 
IN A GENERAL MOTORS CAR 
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HAPED like a giant projec- 

tile and packing the punch 

of 5,000 horsepower be- 

neath its streamline shell, 

a steam locomotive under 
construction for the Baltimore and Ohio 
Railroad will whisk a train of fourteen 
standard Pullman cars over the rails at 
speeds up to 100 miles an hour. Sheer 
power alone would make it outstanding 
among the world’s passenger engines. 
Yet even that claim to distinction is 
eclipsed in interest by machinery more 
suggestive of an automobile than of a 
locomotive. 

There will be no chuff-chuffing as the 
monster picks up speed from a standing 
start. Passengers in the cars behind will 
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ALDEN P. ARMAGNAC 


miss the familiar jerking as a heavy 
train pulls out of a station. Instead, there 
will be the same smooth get-away that a 
motorist experiences when he steps on 
the gas. And the reason is much the 
same. 

Each pair of driving wheels on the 
new speedster will be powered by a sep- 
arate four-cylinder engine resembling a 
V-type automobile motor. Instead of the 
single pair of cylinders and heavy con- 
necting rods used on the conventional 
locomotive, four independent steam mo- 


tors operating through oil-bathed 

gears will drive the giant’s eight 

traction wheels. The result will 

be a virtually unbroken stream 

of power, like that of a modern 
tomobile of many cylinders. 

Not only for its quick get-away, how- 
ever, does the B. & O.’s new 5,000-horse- 
power streamliner commend itself to 
railway men. By eliminating the massive 
pistons and connecting rods, it also does 
away with the heavy counterbalancing 
weights on the rims of the wheels, re- 
quired to equalize the thrust-of the driv- 
ing rods and the weight of the heavy 
crank pins. Gone with them is the pun- 
ishment all these moving weights inflict 
on the track, even when they are care- 


AMAZING NEW LOCOMOTIVES MEET THE CHALLENGE OF THE DIESELS 
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Drawing by 
B. G. SEIELSTAD 
























fully balanced. In extreme cases, when 
locomotives have been sent out without 
proper counterbalancing, the rails have 
later been found to be bent downward as 
much as a quarter of an inch every fif- 
teen feet or more, where the heavy sides 
of the driving wheels had struck. 

Here is one railroad’s answer to the 
sleek, smooth-starting Diesel-powered 
streamliners that have captured popular 
fancy with their colorful modernistic 
design and their runs of unprecedented 


To meet their 
challenge, 
of steam locomotives 
have pulled new 
tricks out of their 
bag and produced 
some of the most 
powerful, fastest, and queerest-looking 
locomotives ever seen on rails. 
Discarding their somber black dress 
of a few years ago, steam locomotives 
have blossomed out into rainbow tints, 
like the crimson, black, and orange mon- 
sters that haul the Southern Pacific’s 
dawn-to-dusk flyers between Los An- 
geles and San Francisco. When the New 
York Central’s gray-and-silver Mercury 
roars through the night, floodlights out- 
line its whirling seventy-nine-inch driv- 


speed 


designers 





Four of the brilliantly colored 
monsters that haul the Southern 
Pacific's dawn-to-dusk flyers be- 
tween Los Angeles and San Fran- 
cisco, Calif. With a rating of 
4,500 horsepower, they are among 
the world's strongest locomotives 


STREAMLINE SHELD 
COVERS BOILER 
GENERATING 
TEAM AT 350LB 
PRESSUR 


Be JOURNAL BEARINGS 


FOR AXLES ARE 


ers and give it the appearance of a me- 
teor on rails. Smokestacks have disap- 
peared from the steam-powered locomo- 
tive, and fins like airplane wings divert 
the smoke from the engineer’s field of 
view. 

Virtually unchanged during the lives 
of generations of railroaders, the steam 
locomotive is being reborn today in a 
myriad of new forms. First of its kind 
ever built, the B. & O.’s recently com- 
pleted George H. Emerson has cylinders 
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MOUNTED OUTSIDE WHEELS 
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22,000-GALLON 
WATER TANK 
/ 













STREAMLINE 
TENDER 
















23-TON 
COAL BUNKER 

















Counterbalancing weights like 
this, required on drive wheels 
of ordinary locomotives, are 
eliminated in the new engine 









Northwestern Railway, tur- 
bine locomotives will prove 
more economical to build 
and maintain than cylinder- 
and-piston types. The whirl- 
ing rotary blades of the 
4,000-horsepower turbine 
will be geared directly to the 
wheels instead of to connect- 
ing rods, as in experimental 
European types, and will op- 
erate on less than nine 
pounds of steam an hour for 
each horsepower. 
Meanwhile, the Union Pa- 
cific Railroad has been ex- 
perimenting with a still more 









both at front and rear, each 
set turning four of the eight 
D 5 drivers that propel the en- 
gine at ninety miles an hour. 
While the scheme does not 
eliminate the driving rods 
joining pistons and wheels, 
it does materially lighten 
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1 them, since each set bears 

3 only half of the usual strain. remarkable steam - turbine 

Locomotives with sixteen’ cylinders, Railroads is expected to begin scheme. In this plan, an oil-burning boiler sup- 
locomotives with four cylinders—-and construction of a 120-mile-an- plies steam to the turbine, the turbine runs an 
now American designers propose steam hour steam-turbine locomotive. electric generator, and the current from the 
locomotives with no cylinders at all! Be- According to L. P. Michael, chief generator operates electric driving motors on 
tore long the Association of American engineer of the Chicago and the wheels. Roundabout as it seems, this 


method of generating power is said to show 
amazingly high efficiency, and steam-generat- 
ing units developed for the purpose are de- 
clared to be marvels of compactness and engi- 
neering ingenuity. First embodied in a pair of 
2,500-horsepower steam-electric locomotives, 
the design is believed to be adaptable to pro- 
duce engines up to 10,000 horsepower! 

Mechanical innovations like these spell more 
power, better fuel economy, and reduced wear 
and tear on trackage, for steam locomotives. 
Put it all together and it adds up to speed— 
and speed is what the public is demanding, 
and getting, these days. 

In 1930, just thirty trains in this country 
were making regularly scheduled runs of sixty 
niles an hour or better. Today there are hun- 
dreds. Despite the speed that streamlining and 
other modern improvements have recently 
added to the famous trains of England and 
continental Europe, we still lead the world in 
the number of mile-a-minute trains we possess 
and in the distance they cover at such a pace. 

What pulls these crack flyers? In satisfying 
Two pairs of cylinders, on the B. & O.'s new “George H. Emerson,"’ make it possible his curiosity as to what kind of power they 
to use lighter driving rods, as seen by comparison with the ‘‘Lord Baltimore” above it used, a statistician (Continued on page 131) 
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How to Dodge 


ee 
by 
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Vid me 














In bad weather, keep your fee? 
warm and dry, and protect your 
throat and head. Avoid chills 





A woman in New York 
State claims that her 
family has had fewer 
colds since she began 
hanging this sign on 
her front door during 
every fall and winter 














it YOu HAV: 
A COLD 

PLEASE STAY 

& Outside 


x 
















Dress according to 
the weather. Consult 
an outdoor thermom- 
eter in the morning 
and adapt your outer 
clothing to the tem- 
perature it registers 
























Here are some common carriers of the 
common cold. The virus may lurk on any- 
thing that infected persons use or handle 


Wash your hands frequently. Observe this 
rule particularly before meals and after 
you have been in crowds or public places 


To give readers of POPULAR 
SCIENCE MONTHLY the 
latest medical opinion on the 
prevention of the common 
cold, the editors interviewed 
prominent physicians, hos- 
pital directors, and public 
health officials. The most im- 
portant protective measures 
are graphically illustrated on 
these pages. 








POPULAR SCIENCE MONTHLY 





a Cold 


EOPLE in the United States suffer 

200,000,000 colds every year. The 
average attack lasts from five to seven 
days and costs about fifteen dollars for 
medicine, doctors’ bills, and loss of time 
from work. Children are the most sus- 
ceptible to the sniffle scourge, aged per- 
sons least. The old adage, ‘“‘Feed a cold 
and starve a fever,’”’ has absolutely no 
basis in fact. 

These are some of the outstanding 
facts and statistics concerning the 
plague of coughs, sneezes, and sniffles 
that sweeps constantly over the nation 
in seasonal waves that soar to a 
yearly high in winter. Although they 
suspect a tiny, filterable virus, medical 
experts are not sure of the cause of the 
common cold and therefore can prescribe 
no certain remedy. Prevention, they 
say, is still the best cure. 

How can you dodge a cold? Stay out 
of crowds; get plenty of fresh air, ex- 
ercise, and sleep; don’t overeat; drink 
lots of water between meals; wash your 
hands often—these are some 
of the important measures 
you can take to stay the on- 
set of the annoying affliction. 


Doctors recommend drinking 
plenty of water between meals. 
Eight or ten glassfuls a day 
are not too much, they say 





Keep your fingers out of your mouth, 
Also avoid biting on pencils, paper 
clips, coins, and other common articles 


Many simple treatments are rec- 
ommended for the early stages 
of a cold. One consists of mild 
doses of bicarbonate of soda 
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SOME SIMPLE RULES FOR AVOIDING 


THIS COMMON 


Toothbrushes stacked in a 
common receptacle so that 
the bristles touch will pass a 
cold along from one mem- 
ber of a family to another 


fa 


ie 









Stay out of crowds as much as you can. If 
you have to go, observe every precaution 







SCOURGE OF WINTER 



























This is how a Hollywood actor and actress guard them- 
selves against colds while. rehearsing movie love scenes 
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Diet is an important factor in avoiding colds. Don't 
overeat, and keep away from too many starchy 
foods. Eat balanced meals, with plenty of vitamins 
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Huge Vulcanizer Lines Tanks 


WHAT is said to be the world’s largest vulcanizer was 


Anchored at wrists and an- 
kles, the cape catches air 
as seen in drawing below 





recently completed for use in curing the rubber linings of 
giant acid tanks to be employed in the manufacture of 
steel. After thin sheets of rubber have been applied to 
the inside of the tanks, they are hauled into the huge vui- 
canizing cylinder, which measures forty-five feet in length 
and fifteen feet in diameter. When a ponderous steel door 
seals the chamber, high-pressure steam produces an 
interior heat of more than 300 degrees. 
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Rubber linings for acid tanks are cured in this mammoth chamber 





Naturalist using under- 
water periscope. At the 


left 
the 


s 


a 


homemade 


close-up of 
device 


Periscope Aids Study of Underwater Life 


UNDERWATER animal life is studied by a 
Detroit, Mich., naturalist with the aid of a 
homemade periscope. The instrument has‘a 
slanting mirror near the end of a metal 
tube so that images of underwater objects 
are reflected to an eyepiece at the top. A 
flash-light bulb and reflector below the 
mirror illuminate the object being studied. 


Stencil Stamp Fits Pocket 


COMPLETE even to a built-in inking pad, 
a new vest-pocket stamping device makes it 
easy to print names, addresses, and similar 
information in duplicate. Signatures, print- 
ing, or typed material can be quickly cut 
into a small stencil which is then placed 
under a frame bordering the inking pad. 


































Cape Brakes Skier 
on Steep Slides 


WORN over the shoulders like a 
cape, a novel skiing coat of balloon 
cloth can be opened up to act as a 
wind brake and retard the wearer’s 
speed while racing down steep 
hills or runs. 












Double Spool for Yarn 
Prevents Tangling 


IN KNITTING or crocheting two dif- 
ferent yarns at the same time, a new 
device invented in Germany prevents 
entangling or knotting of the threads. 
Wound around two spools that turn on 
a central pin set into a weighted base, 
the yarn is threaded through a guiding 
eyelet and flows freely to the work 
without becoming snarled. 
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CLUSTERS OF BOMBS 
FORM AERIAL 
MINE FIELO 

\ 


y X 


STEEL SUSPENDING WIRES 
WILL 


fol Up am gc icielelel-m-\ 
PLANE'S WINGS 
DR FUSELAGE 
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PARACHUTE BOMBS 
EXPLODE ON CONTACT 
WITH ANY PART OF PLANE 


PARACHUTE 
PACKED IN 
ROCKET CAP 


nd 


SPRINGS | EJECT 
i; PARACHUTE BOMBS 
WHEN PREDETERMINED 
ALTITUDE IS REACHED 


) bee, 
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GURNING GASES 
RUSH FROM NO22LE — 
TO PROPEL ROCKET 
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AUTOMATIC MECHANISM 
PREVENTS EXPLOSION 
IF BOMB iS NOT 


DETONATED BEFORE 
aaeres<~ NG GROUND 





Our artist's conception of an air raid on a naval fleet, with an aerial mine field 
of parachute bombs scattered by rocket projectiles to entrap the attacking planes. 
This method of antiaircraft defense also would protect cities and strategic centers 
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Parachute 


BOMBS 


BLOCK AIR RAIDS 






REATING an aerial mine field of 
bombs attached to parachutes is 
the novel plan of an English in- 

ventor for protecting large cities, naval 
fleets, and other vital spots from war- 
time enemy air raids. Rocket shells 
would zoom up to a height of 30,000 
feet, where they would release a mass 
of bombs. Clusters of these aerial 
mines, dangling from parachutes on 
steel wires, would drift slowly earth- 
ward to entangle and destroy aircraft 
invading the area. cach parachute 
bomb would be equipped with an auto- 
matic safety mechanism to prevent its 
explosion if not detonated before it 
reached the ground. The rocket shell 
itself would be fitted with a parachute 
so that it could be recovered on land- 
ing. Loaded again with bombs and 
rocket fuel, it could be used over and 
over as long as the hostile aircraft were 
within range. Rocket-sending stations 
at increasing distances around cities 
would provide several defense lines. 
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H. L. Skavlem at 
work on a big spear 
head. Circle shows 
how heremoves flakes 
from a flint blade 
with a dry bone for 
a tool. At the left 
are two stone axes 
he made, and pieces 
of wood that were 
cut with crude tools 















ASHIONING ancient tools and weapons just as it was done 
— primitive man is the unusual hobby of ninety-one-year-old 
H. L. Skavlem of Wisconsin. Using only animal bones for tools, 
a tree stump for a workbench, and a stone for an anvil, he has 
made thousands of spear points, stone fish hooks, and stone axes. 
Mr. Skavlem is said to be one of the few modern white men who 
have ever mastered the difficult art of working flint. Two stone 
axes he made are shown above. 



























SNAPPED the in- 

stant before the 

crash, the remark- & 
able photograph at 
the right shows a 
British airplane pi- 
lot being catapult- 
ed from the cock- 
pit as his craft 
plunged to destruc- 
tion. The pilot som- 
ersaulted down the 
side of a cliff and 
through the roof of 
a building. Contest- 
ing in an air race, 
he had swooped low 
to be identified, 
when his plane was 
caught in whirling 
air currents. 

























President's Profile 


Seen in Odd Shadow 


OFFICE workers in the financial dis- 
trict in New York City were startled 
recently by a giant shadow resembling 





In this remarkable 
picture, you see a 
pilot being hurled 
from the plane as 
itswoops downward 


i man’s face, which was cast on the 
side of a Wall Street skyscraper by ad- 
jacent buildings that blocked out some 
of the sun's rays. About twelve feet in 
height, the odd shadow pattern, shown 
in the photograph above, bears a strik- 
ing resemblance to the familiar profile 
of President Roosevelt. 





His companion's 
body was found in 
the wreckage, pic- 
tured at the left 
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body of the towing truck 
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oon ts domed inde | | seg. .Giant Vacuum Cleaner 
. eee’ §©6Keeps Parks Tidy 


REMOVING rubbish and litter from 
extensive areas in public parks is 
made easier by a giant outdoor 
vacuum cleaner tried out recently. 
Hauled behind a dump truck, the 
unit has a powerful motor that 
creates a vacuum to suck up bits of 
paper, cigarette butts, and other 
trash from the park lawns. The lit- 
ter then is carried through pipes 
and dumped into the truck body. 


Ozone Preserves Food 


OZONE, a special form of oxygen 
commonly employed for bleaching 
and for sterilizing water, may find 
widespread use in preserving food. 
In recent tests, eggs and meat 
stored in ozone were found to be 
protected against deterioration for 
long periods of time. 


Four Can Play Checkers on New-Type Board 


FOUR persons can 


Strange Barking Bird 
Invades City Home 


KLYING through a window into a 
3rooklyn, N. Y., home, the bird pictured 
above startled the householder by emit- 
ting a doglike bark. The barking bird 
later was identified as a bittern, rarely 
seen in large cities. Its long bill gives 
it an effective weapon of defense. 





play checkers on a 
novel board devised 
by a Baltimore, Md., 
inventor. Playerssit- 
ting opposite each 
other act as partners, 
each contestant us- 
ing separately col- 
ored pieces. Although 
moves and jumps are 
made in the conven- 
tional manner,aplay- 
er may jump either 
or both of his oppo- 
nents’ men in the 
same move. If one 
partner is eliminat- 
ed, the survivor 
moves alternately 
with each of his op- 
ponents. Speaking is 
barred while the 
game is in progress. 





A four-hand checker game. Players opposite each other are partners 


Tests Check Theory That Crime Is 





Physician extracting fluid from the spine of a criminal for analysis 











DECEMBER, 1937 


a Disease 


TO CHECK the the- 
ory that criminality 
is a disease, medical 
experts in Chicago, 
Ill., are conducting a 
series of tests on 
prisoners in the Cook 
County jail. Individ- 
ual studies are being 
made on nine habit- 
ual criminals who 
have voluntarily sub- 
mitted themselves to 
the tests. The photo- 
graph at the left, tak- 
en in the prison hos- 
pital, shows a phy- 
Sician extracting 
fluid from the spine 
of a subject for pur- 
poses of chemical an- 
alysis and for com- 
parison with that of 
normal persons. 





Phone Index Is Compact 


CLAMPED to a telephone, a compact 
index is a handy accessory for quickly 
locating numbers frequently called. 
Cards marked alphabetically and pivot- 
ed at one edge can be quickly flipped in- 
to view. Rubber-covered attachment 
clamps prevent marring the phone. 
























































HOW ELECTRONS TURN ART DESIGNERS 





The bottlelike objects are television receiving tubes. 
At the right, such a tube is mounted in a cabinet with 
its fluorescent screen against the opening on the left 


CTRICITY SETS 


A PATTERN FROM 
THE LABORATORY 


A matching 
hat trimming, 
handbag, with the 
original pattern as 
it appeared in a 
cathode-ray tube 


scarf, 
and 


The Design of Your Necktie, Scarf, 
or Golf Hose May Have Come from 
a Pattern Traced by Electrons on 


the Screen of a Television Tube 


ELEVISION TUBES, flashing novel 
patterns on fluorescent screens, are pro- 
ducing new designs for fabrics, shoes, 
neckties, pocketbooks, and even jewelry. 

This by-product of research comes from 
the world’s largest television laboratory, the 
experimental workshops ef the Radio Cor- 
poration of America in New York City. Here, 
C. E. Burnett, of the engineering staff, has 
been recording on photographic film the striking and 
novel patterns which form on the screen of a receiving 
set when ordinary current, instead of television im- 
pulses, is fed into the cathode-ray tube. The electronic 
bombardment of the screen creates patterns in light 
and shade, which vary according to the frequency of 
the current reaching the tube. 

While the images are visible, Burnett opens the shut- 
ter of a studio camera focused upon the screen. By 
giving fifteen-second exposures and using panchromatic 
film, he is able to photograph the television designs. 
The negatives which he has assembled show. novel 
combinations of zigzag lines, plaids, bands of parallel 
dots, and weaving, chainlike patterns. 

Fabric designers, both here and abroad, are interested 
in the television patterns. They are expected to find a 
place in the design of wall paper, curtains, print fabrics, 
upholstery materials, imitation leathers, blankets, neck- 
ties, scarfs, sport hats, and laces. 

Interior decorators are trying out the novel patterns 
on lampshades and hangings for modernistic apart- 
ments. Jewelers are planning to utilize the new designs 
in the making of bracelets, rings, and cuff links. Shoe 
manufacturers are interested in the possibilities of using 
at least one of the patterns in producing imitation 
leather for women’s shoes. This particular combination 
of light and dark spots creates the effect of snakeskin. 

Another field in which the electronic designs may find 
wide application is in the packaging of merchandise. At- 
tractive labels and cartons can be produced by the use 
of television patterns. In fact, the work at the New 
York laboratory has opened up a whole fresh field of 
unusual and striking designs which may prove of value 
in many branches of industry. 
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THE FASHIONS 





. e e j 
— » - ae “Al XY j 


PHOTOGRAPHING ELECTRIC PATTERNS 


C. E. Burnett regulating the frequency of the current in the 
tube. When a desirable pattern appears on the screen, he opens 
the shutter of the camera and records the design in a photograph 
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INTERIOR DECORATING 


Curtains, lamp shades, and 
upholstery for modernistic 
apartments are influenced by 
the new style. Note how the 
two patterns above are used 
n the drawing at the right 
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By 
STERLING 
GLEASON 


Tex Cushion on the 
trail with his team 
of Greenland Male- 
mutes. He is seen 
below in his fur- 
trimmed parka and 
steel storm goggles 


MAGINE finding your greatest joy in 


battling icy gales in wind-swept 

passes, your greatest thrills in brav- 

ing the blinding fury of mountain 
blizzards, wit their driving snows, hail, 
and sleet! That is the unique job of 
Tex Cushion, who operates what is be- 
lieved to be the only commercial dog- 
team freight line in the continental 
United States. With his wolf-dog pack, 
twenty-six superb Greenland Male- 
mutes, he spends the stern Sierra win- 
ters struggling over trails buried many 
feet under mountain snows as he brings 
supplies to isolated camps and com- 
munities, mail to snow-bound miners 
and lonesome settlers, and first aid to 
the injured. 

A few years ago, while vacationing 
in the high Mammoth Lakes country of 
California, Tex and his wife saw a spot 
that appealed irresistibly to them as a 
place for a home. Perhaps the sight of 
six or seven young sled dogs, just pup- 
pies, abandoned and in need of care, 
had something to do with it. Before 
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they had been settled a month 
in their new home, they had 
adopted the dogs, left behind by 
a motion-picture man who had 
kept but one out of a litter bred 
in his kennels. 

Under Tex’s care, the young 
pups prospered and began to 
show their natural aptitude for 
sled work. Before long, they had 
learned to work so well together 
that Tex took his first dog-team 
contract—to haul ice from the 
high mountain lakes, down to 
lower altitudes, where it was 
stored for use in lodges and re- 
sorts the following summer. 

High up in the mountains, men were 
operating a mine despite the approach 
of winter. But unless supplies could be 
brought in occasionally, they would 
have to shut down. A local packer car- 
ried in a few loads on his back, until 
the snow got too deep. Then he quit. 

One of the mine’s engineers sought 
out Tex and asked him to try hauling 
in the needed supplies with his dog 
teams. Old-timers warned him that it 
would be impossible. The country was 
unsuited to dog-teaming—-the dogs 
could not get through. The passes were 
full of snow, storms raged in the hills, 
and he did not know the way. But Tex 
had faith in his dogs. He promised the 
engineer to do his best. 

Tex’s wife insisted on accompanying 
him. A rough map sketched by the en- 
gineer was the only key they had to 
the completely obliterated trails of an 
unknown district. If they could reach 
a little cabin at the Devil’s Post Pile, 
they would find some supplies left by 
a ranger. Beyond there, the country 




























Braving the Fury of Mountain Blizzards, 
Tex Cushion Carries Supplies to lsolated Communities 


With His Team of Faithful Huskies 


was blind for the rest of the journey. 

With the woman breaking trail, they 
plunged into the wilderness of newly 
fallen snow, sixteen dogs pulling a 
crudely fashioned sled loaded with 900 
pounds of mail and supplies. All that 
day they struggled up the steep grades. 
It was nearly nightfall when they 
reached the little cabin, where they re- 
moved the harness from the tired dogs 
and fed them from the meager supplies 
they had brought along. The food left 
by the ranger had disappeared, and 
only a sack partly filled with barley 
hung from a rafter. 

“Well,” said Tex, “if we are stuck 
here for a time, we can havea lot of 
good barley soup.”’ Not until later did 
he learn of his narrow escape. The bar- 
ley was poisoned, for use in rodent 
control. 

By morning, snow began falling 
again, but after eating what little food 
remained, they started on. The snow 
became heavier, turned to sleet which 
rattled on their steel-covered goggles 
like machine-gun fire. The _ sleet 
changed to heavy snow, with a gale 
driving it. Its swirling whiteness blot- 
ted out trees and at times swallowed up 
the leading dogs from view. 

At the mine, 11,000 feet above sea 
level, the miners were reconciling them- 
selves to a lean, cheerless Christmas, 
with rations running short and no news 
from home. Suddenly, outside, there 
was a jingling of bells, a chorus of ex- 
cited yelps, and into the clearing came 
Tex’s dog team, drawing a sled piled 
high with supplies and—better yet— 
sacks of mail. Santa Claus himself 
couldn’t have been more welcome. 

That was several years ago. Since 
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then, Tex’s dogs have become an in- 
stitution in the winter life of these 
mountain regions. Behind his well- 
trained teams, mine owners, radio 
men, assayers, and engineers ride 
through the pine forests and over 
canyons filled with forty or fifty 
feet of snow. Freight of all kinds 
moves even in the worst weath- 
er, keeping vital contact with 
the outside and permitting 
mining operations to continue 
through the winter. Often Tex 

is summoned to rescue ma- 
rooned motorists, and it is not 
uncommon in the Mammoth 
Lakes region to see his dog 
team pulling an automobile 
over the snow-covered high- 
way. 

Tex’s biggest thrills come when an 
emergency call sends him rushing on 
an errand of mercy. Not long ago, one 
of the men at a mine deep in the moun- 
tains used kerosene to light his kitchen 
fire. Flames leaped to his oil-spattered 
clothing, and in an instant he was a 
human torch. 

There was no doctor in camp. Using 
a small radio outfit, the owners of the 
mine communicated with Los Angeles, 
500 miles away, and long-distance tele- 
phone shuttled the call to Mammoth 
Lakes. Within half an hour, Tex was 
on the trail. For twelve miles, he and 
seven great-hearted dogs struggled up 
the steep mountain slopes through soft, 
wet snow. At length they reached a 
river, high and swollen by spring fresh- 
ets, the ice rotten and rapidly breaking 
up. Carefully they picked their way 
across the floes and had almost reached 
the other side when the ice broke 
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THEY LIKE THEIR JOB 

Dogs harnessed two abreast for pulling 
a heavily loaded sled, At the right, a 
pause for rest at one of the stations 
used in patrolling Government property 





through. By good for- 
tune, the rushing torrent 
washed them toward the 
shore, where Tex, grasp- 
ing an overhanging bush, 
succeeded in scrambling up 
the bank. With the help of 
the lead dog, he was able to 
drag the rest of the outfit 
ashore. 
Hastily Tex removed his wet 
outer clothing and, standing 
almost naked in the cold snow 
and biting wind, cared first for 
his dogs’ feet. To let ice freeze 
between the toes meant lame, if 
not permanently crippled animals. 
Then he pulled on his now frozen 
clothing, and together, he and his 
plucky team struggled onward, fi- 
nally reaching the cabin after cover- 
ing twenty miles of steep, difficult 
trail in (Continued on page 133) 















Tex designed this lightweight sled, which was built entirely of an aluminum alloy by an air- 
plane manufacturing company. It is much stronger and lighter than the old type made of wood 
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KEEPS 


All of the fresh vegeta- 
bles and fruits pictured 
in the photograph below 
have been quick-frozen to 
keep them for future use 


FOOD FRESH 
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Left, an attend- 
ant is lowering a 
basket of fish in- 
to a tank con- 
taining brine 
chilled to ten de- 
grees Fahrenheit. 
This seals in the 


flavor of the fish 






Shrimps frozen in blocks of 120 
at Brownsville, Tex., are shown 
here ready for market in Los An- 
geles, Calif., after shipment 





All foods, glazed 
or not, eventually 
reach the freez- 
ing unit, above, 
that cools them 
eighty degrees in 
forty minutes. 
The unit uses 
methylene gas 







Quick freezing 
makes it possible 
to sell out-of- 
season foods far 
from their source. 
A warm-water 
turtle is shown at 
the right, being 
held by attendant 


New Freezing Process 


FOR TWO YEARS 








RESH f zen i 7 mi pre- 

served more than two years! That’s the 

newest development in the quick-freezing 
method whereby a hundred varieties of fruits, 
vegetables, and meats are being treated, trans- 
ported, and delivered fresh at your corner 
store, not only to taste as they would have 
when picked, but with their original color and 
tenderness. 

Speed is the watchword in handling frozen 
foods. In fact, one company maintains portable 
freezing outfits that can be sped right to the 
harvest fields. 

Many foods, such as whole turkeys and sea 
bass, first are glazed in a near-zero brine solu- 
tion to seal in their flavor. Some fruits and 
vegetables are bleached in almost-boiling water 
to hold their natural color. The food, loose or 
packed in cartons or cans, is quick-frozen in 
chambers surrounded by methylene gas, which 
reduces the temperature eighty degrees in 
the short space of forty minutes. 


















































POPULAR SCIENCE MONTHLY 











EASURING 135 feet long, the gap- 
M ing sea monster shown in the 
photograph above is one of a group of 
fantastic balloons designed by Tony 
Sarg, well-known artist and illustrator, 
for use in a Thanksgiving Day parade 
in New York City. Three hundred 
pounds of rubber were required for the 
Gargantuan serpent. When the mon- 
ster’s designer made the experiment of 
launching it on water recently, it was 
necessary to attach a _  1,000-pound 
weight to its bottom to hold it upright. 





Bomb Shelter Is Built 
in Abandoned Quarry 


AS A precaution against possible aeri- 
al attacks, a bombproof shelter has been 
constructed in an abandoned quarry far 
beneath the streets of Paris, France. 
Reached by a long staircase, with gas- 
proof doors at top and bottom, the novel 
hideaway will accommodate 200 persons 
and is supplied with drinking water and 
sanitary facilities. The masonry walls 
ire said to be capable of withstanding 
the explosion of bombs weighing a ton 
and dropped from planes a mile above 
the earth. In the photograph above, vis- 
itors are sampling the water supply, 
which comes from a natural well. 
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Mammoth Sea Serpent Is Made of Rubber 


This air-filled monster will be carried in a Thanksgiving 
Day parade. At the right is a view of its terrifying maw 







COVERING the chest 
and abdomen, a new 
type of mechanical 
respirator leaves the 
lower part of a pa- 
tient’s body free to 
move about. Unlikethe 
familiar electrically 
driven “iron lung’”’ also 
used for treating pa- 
tients unable to breathe 
normally, the new ap- 
paratus is operated by 
hand. Made of alumi- 
num, the device is light 
enough to be mounted 
over a patient on a 
stretcher. 





Expert watching a set under test inside the sealed chamber 















Steel Workers Get 
Climbing Spurs 
STEEL workers now can 

mount tall girders quickly 
and safely with lightweight 
climbing attachments on 
their shoes. The units have 
rollerlike clamps that auto- 
matically grasp the girder 
edge, as shown above. 





New mechanical respirator that leaves lower part of the body free 


Storm Chamber 
Tests Radios 
for Airplanes 


RADIO transmitters for 
aircraft use are tested for 
their ability to withstand 
varying conditions in a 
novel atmosphere chamber. 
Peering through glass port- 
holes in steel walls eight- 
een inches thick, experts 
check a set’s operation in 
temperatures that may 


range from forty degrees 
below to 160 degrees above 
zero. Artificial storms sub- 
ject apparatus to simulat- 
ed high winds and sleet. 














OCATED upon a main highway in 
‘a Massachusetts, an odd roadside res- 
taurant has a second story built in the 
shape of a dirigible balloon. The snub 








Snipers and Scouts 
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RANGE OFFICER 








COUTS advance “under fire” in a new and ingenious train- 
S ing maneuver developed by the Musketry School of the 
British Army. Sharpshooters at one end of a rifle range aim 
at silhouettes that can be raised or lowered from target pits. 
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nose, longitudinal lines, and rear sta- 
bilizing fins of the conventional airship 
are all represented in the unique eating 
place, as seen in the picture above. 


Target Game Trains Both 


© 2ANGE OFFICER WITH 
PERISCOPE OBSERVES 
CO AND ORDERS 
> RAISED OF 
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SCOUTS START HERE 
FOR OBJECTIVE 
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Details of the novel shoot- 
ing game developed by the 
British Army to train scouts 
and snipers simultaneously 


/ 


/ 

@ sCOUTING OPERATIONS 
ARE LIMITED TO AREA 
AWAY FROM SNIPERS 
LINE OF FIRE TOAVOID 
STRAY SHOTS AND 
RICOCHETS 


An officer in the target trench 
sights through a periscope at a 
400-yard stretch of terrain lo- 
cated adjacent to the rifle range 
and provided with occasional 
trees, hillocks, stone walls, 
shrubbery, and other cover that 
can serve as temporary shelter. 
As the scouts advance across this broken 
ground, dodging and crawling from cover to 
cover, the range officer raises a silhouette tar- 
get whenever he is able to see a scout, drop- 
ping it out of sight the moment he disappears 
from view. If only the head or upper part of 
an advancing man is visible, the correspond- 
ing silhouette is raised proportionately, as at 
C in the drawing at the left. The snipers fire 
at will whenever one or more silhouettes pop 
up. When a target has been hit, it is lowered permanently and 
a whistle is blown to inform all the participants that the sharp- 
shooters have put that particular scout out of action. Since 
the objective of the scouts lies short of the line of fire, they 
are in no danger at any time, while receiving valuable, real- 
istic practice in crossing exposed ground. Similarly, the 
sharpshooters learn to aim and fire their rifies under condi- 
tions closely resembling those of actual combat. 
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dias with the Net 


MOTION-PICTURE theaters in the United 
States can seat 10,000,000 persons at the 
same time. 


AMERICANS CONSUME 80,000 miles of 


“hot dogs” in a year. 
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WASHINGTON'S U. S. Supreme Court 
building is said to contain more marble 
than any other building in the world. 


DIAL TELEPHONES were invented by a 
business man who thought a rival was seek- 
ing to ruin him by having central report 
his line “busy” when customers called. 


RHODE ISLAND'S area is only three times 
that of Los Angeles, Calif. 
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MEDICAL SCIENCE contributes pneumo- 
noultramicroscopicsilicovolcaniosis as prob- 
ably the longest word found in the English 
language. 


DUCK HAWKS can attain a speed of 180 
miles an hour. 


ete 


AVERAGE boys have three nicknames. 


STEEL-MILL workers are given gumdrops 
and salt tablets during hot weather to main- 
tain their energy and enable them to stand 
the heat. 


me YAH BIG SISSY! 
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ven Cx 


PERFECT-CLIMATE cruises, arranged by 
steamship lines, carry passengers around 
the world on an itinerary which brings 
them to each country when its climate is at 
its best. 
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POISON is being injected into the sap 
trees to kill destructive 


| 


bark 


living 
beetles. 























ECEMBER, 1937 





CENTERS on the University of South- 
ern California football team improve 
the accuracy of their passes to the back- 
field with the aid of an odd canvas tar- 


Paralysis Preventive 
Is Tested on Monkeys 


MONKEYS were used to make the first 
tests of a chemical spray that later was 
employed as a preventive measure in 
treating children during the recent epi- 
demic of infantile paralysis. Dr. Louis 
Gebhardt of Palo Alto, Calif., is shown 
spraying the solution into the nostrils of 
a monkey. The treatment requires a 
doctor’s skill, and is believed to pre- 
vent entrance of the disease virus. 


Crushproof Velvet 


VELVET is now made crush-proof by 
a special chemical process just devised. 
Velvet fabrics so treated have retained 
their shape, it is said, even when crushed 
for hours under weights equal to that of 
a heavy person sitting on them. 





A swivel mount permits announcers to aim this microphone like a gun 


Football Centers Practice with Odd Target 


get. The players practice by trying to 
throw the ball through holes in the 
canvas sheet, as shown in the picture 
above. 


Spraying a monkey's nose with a 
new chemical to halt paralysis 
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Microphone 
Resembles a 
Machine Gun 


MOUNTED on a 
universal joint at 
the top of a tripod, 
an odd microphone 
now undergoing ex- 
perimental tests re- 
sembles a machine 
gun. Designed by 
broadcasting en- 
gineers especially 
for outdoor use, the 
unit picksupamax- 
imum of sound from 
the direction in 
which it is aimed, 
andcutsdown much 
extraneous noise 
originating from 
other angles. 
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Flanges at left gripped the tire, even after a 
shotgun had blown the shoe in road test above 


REVENTING accidents caused by cars 
- ecetibenat after a tire blowout, an auto- 
mobile wheel rim devised by a California 
inventor grips a tire securely and prevents 
it from coming off if a blowout occurs. 
Small metal flanges on the wheel shoulder 
grip the beads on the tire edge, making shoe 
and wheel practically one unit, and prevent- 
ing the terrific vibration and loss of steering 
control when a tire suddenly deflates at high 
speed. In a dramatic exhibition of the in- 
vention, a shotgun fastened to a car bumper 





Novel Electric Stove 
Is Heated by Bulb 


FE.NCASED in a funnel-shaped contain- 
er of copper, aluminum, and sheet iron, 
a 300-watt electric light bulb provides 
heat for cooking the meals of a Seattle, 
Wash., inventor. Set into a floor stand- 
ard, the metal focuses the heat from 
the bulb onto a cooking grill. In cold 
weather, the contrivance also may be 
used to take the chill off a poorly 
heated room, the inventor claims 










Loop -Tennis Game 
Played With Wands 


LOOP TENNIS is an odd 
sport that has recently gained 
popularity among Hollywood 
movie stars. A light wooden 
hoop is slipped over two long 
wands shaped like swords, one 
held in each hand. When the 
wands are whipped apart as 
shown in the photograph above, 
the hoop slides off and hurtles 
through the air. It must then 
be caught on the wand of an 
opponent. 


new 






A 300-watt electric light bulb mounted in a 
special housing provides heat for cooking 
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m Holds Tire in Place after Blowout 






Although shredded 
by a fast run when 
deflated, the tire be- 
low stayed on its rim 








tore a fist-size hole in a front tire while the 
automobile was racing at high speed. The gun 
was discharged by means of a cord attached 
to the trigger and leading to the driver’s seat. 



























Players use light wooden wands to flick the small 
hoops to each other in this unique outdoor game 
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Could You Be a MOVIE STAR? 


-»--ODD CAMERA TEST 
FINDS NEW FACES FOR 
HOLLYWOOD 































applicants that pours into the movie capital each 

year is the purpose of an odd photographic laborato- 
ry directed by Bob Mack and Sara Parsons, Hollywood 
photographers. After a preliminary psychological test, the 
aspirant to screen fame is photographed against a black 
backdrop while covered so that only the face is visible. The 
resulting ‘facial map” is enlarged for use in devising the 
correct make-up and the method of lighting that will ac- 
centuate the best features. The subject then acts out a 
series of pantomimes while alone in a room decorated on 
one wall with what appears to be a row of four mirrors. 
One of these, however, hides the lens of 4 motion-picture 
camera in an adjacent room. In this way, natural actions 
are assured, since the potential star is completely uncon- 
scious of any audience or even of a camera lens. 


[serene potential screen stars in the horde of 


GETTING READY 
FOR THE TEST 


Bob Mack prepar- 
ing a movie ap- 
plicant before 
photographing 
her for a "facial 
map." Below, the 
aspirant is act- 
ing out a panto- 
mime in front of 
a hidden camera 
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TRANSPARENT MIR 
HIDES CAMERA LENS 


CAMERA IN 
ADJACENT ROOM 








With his partner, 
Sara Parsons, 
Mack studies an 
enlarged picture 
of the living 
mask to deter- 
mine what make- 
up and lighting 
the face needs 


Hidden behind 
one of the mir- 
rors on the wall 
of the studio, a 
motion-picture 
camera catches 
the budding star 


in natural action 






At the right, a make-up artist is & 
applying cosmetics to bring out the 
best features of the subject's face 
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The strange hobby of a collector tock 
suggests an entirely new weapon 


law-enforcement authorities 


Mysterious Crimes Sol 
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Three two-cent stamps found in the pocket of a hit-and-run victiin led to his identifi- 
cation. Left, Frank Del Witt with a projector he uses to study stamps for peculiarities 


ITH headlights boring 
through the darkness, a 
speeding car whizzed around 
a curve in Westchester 
County, N. Y. Too late, the driver saw a 
pedestrian ahead. There was the screech 
of rubber on concrete, a 
thud, and the machine 
raced away, leaving the 
victim dead beside the 
road. 
Early next morning, 
a milkman discovered 
the body. There were 
no letters, no cards, no 
personal papers in the 
dead man’s. pockets. 
The only clews to his 
identity were a _ pen- 
knife, a few coins, and 
three two-cent stamps. 
Police carried the 
stamps to a stamp col- 
lector in Yonkers 
named Frank Del Witt, 
a sort of amateur Sher- 
Holmes of  phi- 





“ 





lately. 

Del Witt studied 
them carefully by 
transmitted light. He 
magnified them to huge 
proportions with a 
projector. He com- 
pared them with speci- 


By E DW | N T E A L E mens in a_ carefully 


classified file. Then he 
announced that the 
stamps had been pur- 


chased in one of two zones within the 
city. Concentrating their inquiry in 
these areas, the police quickly discov- 
ered the identity of the unknown victim. 

For nearly a decade, Del Witt has 
been working out a system of “finger- 
printing” stamps for use in crime de- 
tection. His hobby began as a joke ten 
years ago, when he was employed as 
assistant to a New York newspaper 
columnist. One day, the writer handed 
him an anonymous letter. 

“You're a stamp collector,” he said. 
“Tell me where that stamp came from!” 

Later, Del Witt began wondering if 
it really would not be possible to find 
clews in stamps that would aid in solv- 
ing such cowardly crimes as kidnap- 
ing, blackmail, and extortion. He had 
established a stamp store in Yonkers, 
just north of New York City, and here 
he found a chance to test the idea 
Each day, he received batches of used 
envelopes from local business houses. 
Before he removed the stamps for sale 
to ceffectors, Del Witt began sorting 
the envelopes, according to the return 
addresses, to show the different zones 
from which they came. Then he com- 
pared the stamps, seeking clews to 
their origin. 

As his skill increased, he learned to 
recognize stamps from several vend- 
ing machines which cut them off in a 
peculiar way. Then, he found other 
clews, often microscopic, which set the 
stamps apart. Minute ridges of gum 
on the backs identified those which had 
been printed on a rotary instead of a 
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of his extensive reference files can 


flat-bed press. Feathery edges along 
the perforations distinguished paper 
made up of unusually short fibers. 
Watermarks, the number and position 
of the perforations, the varying shad- 
ings of color, and the way stamps are 
torn apart, all provide clews of im- 
portance. Concentrating his efforts in 
his own neighborhood, he continued his 
researches year after year. 

He purchased stamps from all the 
stores in a given area and sent him- 
self letters, later comparing the stamps 
with specimens he had retained to see 
if he could determine the store from 
which each came. He used micrometers, 
magnifying glasses, perforation gauges, 
and projectors to aid him in the search 
for clews. 

Soon after he began these studies, 
Del Witt had a chance to tackle a real 
case. A resident of Yonkers began to 
receive anonymous threat notes, pur- 
portedly written by members of a na- 
tionwide gang. Each letter was post- 
marked from a different city, but Del 
Witt proved that they all came from 
one person. As soon as he looked at 
them, he noted a peculiar thing about 
the stamps. All had the same irregu- 
larity, defective ‘‘centering.’’ The per- 
forations along the tc> cut unusually 
close to the engraved portion. Not once 
in 1,000,000,000 times would a group of 
people buying in different cities all get 
Stamps with the same peculiarity. 

In another instance, the stamp de- 
tective helped stop a crime before it 
could be committed. Among the letters 
DECEMBER, 
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Del Witt examining a specimen for clews. Some 
be seen 




















































received at the Yonkers police 
headquarters, one morning, was 
an unsigned note containing the 
information that some unnamed 
woman was threatening to stab 
another woman for alleged at- 
tentions to her husband. It pro- 
vided no help to the officers un- 
til Del Witt examined the stamp. 
Markings left by a vending ma- 
chine tallied with those on one of 
the stamps in his large collection. 
With this clew, detectives set to 
work. They hurried to the section 
of the city where the machine was 
located. By making careful in- 
quiries at stores and bars they 
soon learned who in the neighbor- 
hood was having family trouble, 
and were able to head off a possible 
murder. 

At present, vending machines 
provide the greatest aid to the 
stamp detective. Just as no two 
file strokes leave marks that are 
identical when viewed under a 
microscope, so no two dispensing 
mechan- (Continued on page 147) 


Stamp-vending ma- 
chines sometimes leave 
marks that show where 
the stamps were bought 


Ridges of gum show that the 
two stamps at the left were 
printed on a rotary press, 


rather than the flat-bed kind 
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This original piece of apparatus enables Del Witt 
to examine specimens by light transmitted through 
the paper from beneath. This reveals many clews 








Scientific Mink Ranch Breeds Giant 
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The busy scene pictured below is 
in the kitchen of the ranch, where 
757 pounds of well-balanced mink 
food is prepared and mixed daily 
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Shockproof Car Bumper 
Blown Up Like a Tire 


RESEMBLING a straightened section of 
automobile tire, a pneumatic bumper 
for cars is said to absorb collision shocks 
and ordinary jars received in traffic. 
Held to its metal support by flanges 
like those on a wheel rim, the rubber 
casing contains an inner tube which can 
be inflated through a projecting valve 
to any pressure desired. Brackets con- 
necting the bumper with the chassis of 
the car are giving a further 
cushioning effect in case of severe shock. 
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At left, a mink eat- 
ing his scientifi- 
cally prepared food 
at the Woodstock, 
N.Y., breeding farm 
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One of the tiny ani- 
mals being given a 
hypodermic injection 
to prevent disease 


Fur-Bearers 


REEDING a race of 

giant mink that 
will yield furs as val- 
uable as those from 
animals trapped in 
Labrador or the Yu- 
kon, is the achieve- 
ment of a _ scientific 
mink ranch at Wood- 
§ stock, N. Y. Using the 
latest advances in nu- 
trition, genetics, path- 
ology, and biochemis- 
try, the ranch owners 
nurse their charges 
with as much care 
and attention as a 
doctor gives a new- 
born infant. To insure 
"4 the mink a balanced 
| diet, they are fed a 
wide variety of health- 
"ful foods, including 
choice cuts of beef, 
frozen fish, swiss 
chard, tomatoes, spin- 
ach, eggs, and a week- 
ly ration of cow’s 
blood to build up re- 
sistence to pneumonia. 
Experts maintain a 
constant watch cver 
the health of the val- 


uable little animals, making frequent blood 
tests and administering hypodermic injec- 
tions against disease. Since the fur must 
not be allowed to get brittle, it is tested 
periodically in a 
checks the tensile strength of the hair. The 
animals 
mated according to a scientific plan that is 
designed to bring out the best character- 
istics of the parent mink in the offspring, 
thus constantly improving the breed and 
making the pelts more valuable in the fur 
market. 


delicate machine that 


are registered by number, and 


Skiing Helmet Resembles Medieval Armor 


AN OpDD knitted skiing helmet recent- 
ly introduced closely resembles the 
linked-mail casque of a medieval ar- 
mored knight. The winter headgear has 
holes for the eyes and mouth, but other- 
wise covers all parts of the face, head, 
and neck, as a protection from cold 
winds and driving snow. 


Glass Trombone Player 


BLOWN from 
glass, the odd fig- 
ure shown in the 
photograph at the 
left is one of the 
members of an all- 
glass “orchestra” 
designed by Piet 
van Gelder, a noted 
artist of Amster- 
dam, Holland. The 
decorative novelty 
illustrated was 
fashioned in the 
shape of a trom- 
bone player in a 
jazz orchestra. 





cm | 
This odd headgear has a covering for the face, 
leaving only the eyes and the mouth exposed 
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Microscope Is Twelve Feet Long 


MAGNIFYING 7,000 times, an instru- occupies an area twelve feet long and 
ment in use at the Bell Telephone’ ten feet wide. The giant magnifier is 
Laboratories in New York City is said used for photographing the internal 
to be the largest microscope in the’ structure of metals to determine their 
world. Completely assembled, the unit suitability for telephone equipment. 
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Pump Works Portable 
Drinking Fountain 


A PORTABLE drinking fountain intro- 
duced for field workers on a Hawaiian 
sugar plantation is operated by com- 
pressed air. Pumping a hand lever 
creates air pressure to force out cool 
water from an ice-surrounded container 
when a small valve is opened. 





HAIR tinted with 
gold may become 
the fashion for eve- 
ning wear among 
women, as the re- 
sult of a vogue 
gaining headway in 
Hollywood. The fad 
was introduced by 
Ann Dvorak, screen 
star, following ex- 
periments of make- 
up artists who used 
gold paint on her 
hair during the 
filming of a recent 
movie to enable the 
camera to pick up 
Front wheels of a and record a lus- 
cor as viewed in trous highlight 
alignoscope. that is not ordinar- 
alk lines show ; ; 

centers of tires ily given off by 

brunette tresses. Ann Dvorak having her hair tinted with gold 

























How the mirrors 


reflect images of  § Safety Reflectors Come in Strips 


tires for side-by- 
side comparison REFLECTING buttons are embedded in thin flexible strips of 
metal in a new safety product for use as a warning signal 
on grade-crossing gates, highway obstructions, and other 
danger spots. Each button has a cluster of seven reflecting 
lenses. Continuous strips are sold in any desired length. 
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Mirrors Check Wheel Alignment 


MIRRORS that place reflections of the front tires of an auto- 
obile side by side are used to adjust the wheels in a new de- 
ice called an alignoscope. Glasses set directly in front of the 
wheels reflect images of the tread into the V-shaped mirror 
‘een in the center of the photograph. By checking the reflec- 
tions of chalk lines drawn around the center of the tires, 
nechanics can quickly determine the relative positions of 
he wheels. By adjusting and setting the mirrors at various 
ngles, a number of different phases of whee] alignment can 
studied. 

























Lengths of this new safety 
product can be attached to 
obstructions in highways 
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The egg-eating snake settles the question of where its next meal is coming 
from. Equipped with a keen sense of smell, it rejects all but new-laid eggs 
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In order to get a hold, the snake maneuvers the 
egg up against something solid—in this case, 
appens to be a small stone 


When the egg is completely surrounded, toothlike 
projections on the forward vertebrae crush the shell 
ntly and its contents flow down the alimentary canal 


“7 The meal completed, the crumpled shell 
4 is ejected. Although crushed, it still 
holds together in its original oval shape 


In order to be able to 
breathe, the snake now 
windpipe and 
tongue forward, as seen in 
the picture at the right 


thrusts 







its 


It’s a 


Mouthful! 


Odd South African Egg-Eating Snake 
Does His Stuff for the Camera 


DAPTED by nature for raiding wild birds’ nests 
and devouring their eggs, a strange South 
African snake sometimes goes after bigger 

game. Incredible as it may seem, this tiny reptile, 
whose head is normally no larger than a man’s little 
finger, can accommodate a full-size hen’s egg in its 
gullet. Slipping its jaws around its meal, the snake 
brings into action some toothlike projections on its 
upper vertebre, which gently crack the shell and 
penetrate its membranous lining sufficiently to allow 
the contents to trickle down into the reptile’s in- 
terior. After the meal has been enjoyed, the shell is 
expelled, crumpled but still entire. In a remarkable 
series of photographs, the camera has recorded all 
the stages of this amazing process. 
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PERATED by a hydraulic mecha- 
OC) nism, huge flaps on the sides of 
the new racing automobile built by 
Capt. George Eyston (P.S.M., Nov. ’37, 
p. 76) will open out to act as wind 
brakes for slowing the car down to 


Novel Cot Folds 
in Small Space 


ACCOMMODATING a 
person over six feet 
tall, a handy new sleep- 
ing cot folds up com- 
pactly and fits into a 
cloth case half the size 
of a golf bag. When it 
is set up, detachable 
springs stretch across 
the bed and snap onto 
the sides. An air cush- 
ion serves as a pillow 


for the compact unit. 
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speeds at which regular braking equip- 
ment can be used safely. If wheel shreds. The car was built for an at- 
brakes were used at speeds above 300 


miles an hour, 


The cot set up, 
and the case 
that holds it 


= when folded 
» 


Capt. George Eyston's 
racer ready for ship- 
ment from England to 
the United States. At 
left, one of the wind- 
brake flaps is opened 


it is believed, friction record. 


Portable Unit Sprays Oil on Road 


EMERGENCY road repairs are made quickly with a portable 
unit just introduced in Germany. In the photograph below, oil 
is being sprayed on newly laid gravel by means of an extension 


hose operated by a hand pump. 





would burn and rip the racer’s tires to 


tempt to shatter the world’s land-speed 


A demonstration of the emergency road-repair outfit. It has a hand pump 
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Flying Lifeboats 






























" CU...NCU...WCEH tered. “We can carry gas for 600 
calling NOR Coast Guard miles. Only one solution.” 
station San Diego.” A few hours later, the cutter 


Across the sea flashed Calypso left port bearing 350 gal- 
this terse message. In the radio  lons of aviation gasoline, bound «for 
room at the air station an operator Ballenas Bay in lower California, 
pressed the phones tightly against 450 miles south of Point Loma. 
his ears, began tapping out a reply: Coast Guard headquarters radioed 

“NOR Coast Guard Station San the San Salvador to put into Mag- 
Diego calling. Coast Guard San  dalena Bay, where the plane would 
Diego standing by. Go ahead ' meet her. On the second day, Lin- 
please.”’ holm and a crew of three took off 

“This is WCEH calling, tuna in the big twin-engine amphibian, 
clipper San Salvador 200 miles’ refueled from the Calypso, picked 
south of Magdalena Bay. C. M. _ up the injured man, and again re- 
Johnson, radio operator, injured fueled at Ballenas Bay. Fifteen 
foot .. . now infected. Must have hours after leaving San Diego, the 
medical treatment immediately.” plane dropped down in the lee of 

Five minutes later Lieut. S. C. Point Loma, having flown 1,300 
Linholm, commanding the newest miles and completed the longest as- 
of eight Coast Guard air stations _ sistance flight ever attempted by the 
whose sixty pilots stand ready day Coast Guard. 


and night to answer sudden pleas The injured radio operator had 
for aid on the high seas, was por- tapped out his own NCU, general 
ing over the charts. call for any Coast Guard unit, and 

“The San Sal- from a position far down the Mexi- 


vador lies 850 can coast was flown to a distant 
miles to the _ hospital by the only service of its 


A Coast Guard south,” he mut- kind in the world. 


amphibian land- 
ing on the ocean 
beside a vessel 
to remove an in- 


- — >» ~ awe q jured seaman. Be- 
' ntirrs low, the patient , 
‘ “fo ; is being placed > te 
inside the plane “ 
_ +5 









Giant Amphibians and the Miracles of 
Modern Radio Help the U. S. Coast Guard 
To Carry On Its Tradition of Bringing 


Timely Aid to Ships and Men in Distress 


By 
ANDREW R. BOONE 





At a landing field ashore, the stretcher is transferred to an ambulance 
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MAKE THRILLING 
RESCUES AT SEA 


Science in the form of seaworthy Three Coast 











































00 airplanes and directional radios, plus Guard mercy 
daring pilots and crews who stand ships flying 
er watch around the clock, carry the "™ formation ae 
- traditional Coast Guard service—‘sav- 
or ing life and property along the coasts” 
a, from the sea’s surface into the air. 
a. Today, these life-saving stations of 
>d the air circle the nation, from Salem, 
> Mass., to Cordova, Alaska, and stretch 
ld across the Pacific ocean to Honolulu, 
1- Hawaii. 
ff Figures seldom tell a dramatic storves= 
n, in themselves, yet when you think of 
d the 5,826,618 square miles of open, . 
B= often storm-swept, seas searched by 
n Coast Guard planes this year while as- 
ie sisting 322 vessels and bringing 2,028 
of persons to safety, you get some idea 
0 of the vast service rendered. 
a Ships burn to the water’s edge. Sail- = 
e ors and passengers become suddenly, | F 
critically ill Storms sweep distant 
d coast lines, peril people afloat and 
J ashore. Venturesome boys are carried 
1 to sea in small boats. Anything may 
4 happen to people along or on the sea. : 
t Call the Coast Guard! ' 
3 Searching for lost vessels is done by : 


flying a regular pattern, either rec- 
tangular or spiral. In the former, the 
plane speeds to the location where the 
boat was last reported. It then flies a 
series of rectangles, covering the prob- 
able course of drift, each leg of the 
flight being separated from the pre- 
ceding one by twice the range of vis- 
ibility. To search a calm, windless sea, 
the plane flies an ever-widening circle. 

Acting independently, and in co- 


UJ 


, Ordination (Continued on page 144) 


Loop antenna of the 
direction finder that 
makes it possible to 
take bearings on any 
transmitting station 


Below, the navigator 
plots the course. A 
flight may take a 
plane for hundreds 
of miles to sea 


Radio plays a large part in rescue 
work. Here is an operator at his key 
in the cabin of a plane in flight 












The air station at San Diego, 
Calif., seen at the left, is 
the newest of eight fields 
that dot our long coastline 
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He needs a shave! Strange as it may seem, the whiskers 
of a walrus are formed of the same material as the 
beard of a man! So are those of many other animals 














Such widely assorted objects as the toenails of ele- 
phants and the horns of the rhinoceros and the water 
buffalo, also come under the classification of hair 


Powered by a flash-light battery, the midget hair 
remover shown at the right enables a woman to get 
rid of superfluous growths right in her own home 






HAIR.... 


m= VERY day, American men shave off more than 
50,000 miles of whiskers and American women re- 
move tons of superfluous hair. Every day, barbers 












and beauticians rub in lakes of tonic and massage 
acres of scalps. Getting rid of hair, and stimulating hair 
growth, both form big businesses that keep an army of 
Americans employed. 

The average man has approximately 350,000 hairs on 
his body, about 110,000 of them on his head. Women 
have more hairs on their heads than men; blondes more 
than brunettes. People with red hair have fewest of all, 
their heads frequently containing no more than 90,000 
hairs, while blondes sometimes have 140,000. For all 
types of hair, the average scalp holds approximately 
1,000 hairs to the square inch. 

Each of them is formed of horny material wfth a hol- 
low tube running down the center to a bulb-like root at 
the bottom. The structure suggests that of a green 
onion, the stalk representing the hair and the onion the 
root. All hairs are dead. Only the roots are alive. The 
whiskers of a walrus, the horn of a rhinoceros, and hu- 
man hair are all formed of similar material, 

Ever since one of the Chinese generals in charge of 
building the Great Wall devised the hairbrush, inventors 
have been producing aids to beautifying, stimulating, 
and removing hairs. Among the latest innovations pic- 
tured on these pages is a new wax which removes hairs 
when it is peeled from the skin. Another advance is a 
“wireless” electric curier which eliminates the cumber- 
some overhead cables that have been used to supply cur- 
rent. Electric hair removers, which painlessly destroy 
the roots, now come in midget home sets contrasting 
in size with commercial apparatus. 
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Some 


NOW YOU CAN HAVE 
YOUR HAIR PEELED OFF 
LIKE A SKIN 




























Another new devel- 
opment for taking 
off hair is a wax- 
like preparation 
that is softened by 
warming on an ; ois ] 


SN Rt 


electric heater and 
spread on the skin 





WIRELESS PERMANENT WAVE. In this new machine, curlers are 
heated in the rack before applying to the hair, eliminating all wires 


After cooling, it is 
peeled off as shown 
above, removing all 
visible hair growth 


Killing 
Unwanted Hair 
~ with 
Electricity 






A typical commercial apparatus for removing superfluous hair by 
electrolysis. Tiny needles attached to wires are inserted into 
the hair pocket and a low-voltage current, which cannot be 
felt by the patient, kills the hair roots. The patient's left hand 
is held in a pan of water, with an electrode attached to the 
wrist, during the entire treatment, to provide the necessary 
ground connection, Compare this outfit with the one opposite 
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A grim symbol of a modern Egyptian plague 


OBILIZED in haste to meet an 
invading enemy that was lay- 
ing waste the country, an 
army of 20,000 men last sum- 

mer waged one of the strangest 
paigns in human history—a 
that may rank as the first major en- 
gagement in man’s war with his insect 


toes 


CcCamM- 


struggle 


and di- 
experts, state and 
joined forces to block 
the path of a horde of billions of mi- 
gratory grasshoppers, and 
them before they could grow wings and 
launch an aerial attack that would 


Organized on a military basis 
rected by scientific 


Federal agencies 


to destroy 


spread an Egyptian plague over some 


60 


HARVESTING A 
STRANGE CROP 


A "hopper dozer" in 
action. A skimmer of 
sheet metal, dragged 
over a field, knocks 
the insects into pans 
containing oil which 
suffocates them. They 
are scooped out, as at 
the left, and burned 


of the richest farmlands of the nation. 

The story of how science forecast, 
prepared for, and fought the 1937 grass- 
hopper war begins with Sam McCamp- 
bell, Colorado entomologist, entering 
the area known as “the Great Dust 
Bowl” late in the autumn of 1936. It 
would seem that enough destructive 
forces had spawned in the Dust Bowl, 
but McCampbell discovered another 
plague nested there. 

Fach season, the state experts poke 
around irrigation ditches, fence rows, 
stubble fields, and fallow ground, tak- 
ing a census of eggs laid by destructive 
insects so they can forecast what is to 
be expected when the hatch starts the 
following spring. In the fall of ’36, in 
the Dust Bowl area, McCampbell found 
such a concentration, such a quantity 
of eggs laid by the migratory grass- 
hopper, that he knew immediately a 
fight lay ahead. 

Ordinary grasshoppers, without wings 
or with such limited wing area that 
they cannot fly any great distance, al- 
























ways remain a local problem. But the 
migratory type, able to fly for miles, 
are a threat to an entire region. In ad- 
dition to the damage done by the sea- 
sonal hatch, great clouds of them may 
be carried across state lines to lay fabu- 
lous quantities of eggs in another sec- 
tion, making trouble for the year to 
follow. The infestation in the Pust 
Bowl, identified as the migratory hop- 
per, made the find of more than local 
importance. 

Where these hoppers came from there 
is no way of ascertaining. They may 
have floated in on an east wind from 
the Texas Panhandle country. An adult 
female lays seventy to ninety eggs in 
a ground burrow, sealing the top with 
an impervious plate of waterproof sub- 
stance. There were millions of these 
nests, and the entomologists proceeded 
to make counts on measured areas. 
Then they knew that when June arrived 
in 1937, the ground in that section 
would be crawling with the pests. 

For the first ten days to two weeks 


Here’s the Dramatic Story of One of the Strangest Campaigns 


in History, with Ingenious Machines and Scientific Methods 


Marshaled to Avert a Plague from America’s Richest Farmlands 


By ARTHUR HAWTHORNE CARHART 
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after hatching, the migratory hopper 
is wingless. Therefore, these insects 
had to be destroyed in the first ten days, 
or they would take to the air and winds 
could spread them far and wide. With 
these facts in hand, McCampbell began 
mustering the human counterattack. 
He talked to state officials, county 
agents, individual farmers, and agricul- 
tural organizations. Without any wide 
publicity, they got ready for war. 

The news story of the grasshopper 
invasion broke on the general public at 
the time the hatch began in the infest- 
ed area. Public interest lifted higher as 
Governor Teller Ammons of Colorado 
issued a proclamation declaring a state 
of emergency, calling out the National 
Guard on a war footing, and appealing 
for concerted community effort to meet 
a crisis. The campaign was put in 
charge of Adjutant General Alphonse 
P. Ardourel. With military precision, 
the fight started. 

In a ten-square-mile area where the 
migratory hopper had nested, there 
vere twenty-five young hoppers to the 

quare foot. In that one flock, there 
ere at least 7,000,000,000. They 
rawled in a continuous sheet over the 
round. Each day they traveled an 
verage of two miles. In their wake 
ie earth was stripped. Unable as yet 

fly, the hungry hoppers chewed at 
nee posts, clothing, hair on cattle— 
ictically anything they could find that 
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CHEMICALS SAVE 
THE FARMLANDS 


An ingenious device, 
made from a car axle, 
scattering poison in 
the enemy's path. The 
bags piled on the tow 
car contain more am- 
munition. The men at 
the right are mixing 
the deadly bait, At 
left, a corn field be- 
fore and after a visit 
of the grasshoppers 


alts Insect Invasion 


would fill their hungry little stomachs. 

The human army went into action. 
General Ardourel tried to kill the in- 
sects with dynamite bombs placed at 
different heights on laths. That failed; 
it got some, but most of the hoppers 


were merely shaken up and _ tossed 
about. 
Sam McCampbell had tried poison 


gas, but it was discarded as 
inadequate and dangerous 
to other living things. Hop- 
pers were trapped in plowed 
furrows, sprayed with oil, 
and burned, but this method 
was effective only in a lim- 
ited way. The main ammu- 
nition of the human defend- 
ers had to be poison—liter- 
ally trainloads of it. 

“Our work,” General Ar- 
dourel told me, “was ninety- 
nine percent transporting 
sawdust.”’ 

Sawdust? Absolutely. 
The entomologists had seen 
how hungry hoppers would 
eat fence posts. Before this 
time, poison baits had been 
made of bran, but in the 
quantity now needed the 
cost of bait made wholly of 
bran would be prohibitive. 
In the National Forests 
were old sawpits and little 
mountains of sawdust wait- 





After destroying crops, the 
grasshoppers ate fence posts 



















ing. By tests, a formula in the ratio of 
four sacks of sawdust, one half sack of 
bran, two gallons of sodium arsenite, 
eight ounces of amyl acetate, fifteen 
gallons of water, and two gallons of 
residue molasses (a by-product of beet- 
sugar refining) was found effective. 
That is the ratio, but stop thinking 
in terms of sacks. There had to be lit- 
erally carloads of this 
poison spread to stop the 
march of the hoppers. 
Besides the National 
Guard, the CCC, the U.S. 
Forest Service, the Bu- 
reau of Public Roads, 
the WPA, the Soil Ero- 
sion Survey, the Colo- 
rado Courtesy Patrol, 
and the State Highway 
Department were tied 
into the campaign. Camps 
were established at some 
eight points in the state. 
An average of 125 big 
trucks in convoys began 
hauling sawdust to the 
mixing plants. A high- 
way steam shovel loaded 
trucks, three bites to a 
load. At the start, the 
truck convoys made as 
much: as 500 miles a day. 
Even that was not fast 
enough. The railways 
(Continued on page 140) | 
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Posing for long hours under hot, glaring studio lights holds no terrors for this “young lady” 


Manikin Replaces Living Model 
In Television Rehearsals 


CHRISTENED “Patience,” a life-size 
manikin of the type commonly employed 
as a model in store windows 
serves as a “‘stand-in’”’ during extensive 
television experiments now being con- 
ducted by the National Broadcasting 
Company in New York City. Because 
long periods of posing under huge bat- 
teries of strong lights would be too tir- 


dress 





New Checker Game Uses 
Pegs Instead of Men 


PEGs of one color instead of the usual 
two-colored men add a new angle to the 
familiar The ob- 
jects of the game are to remove all 
pegs by conventional jumping, and to 
manipulate them so that the last peg 
jumps into the center hole. The player 
making this last move wins the game. 
Either player is free to move any peg 
on the board one hole at a time. 


game of checkers 
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ing and too injurious to the eyes of hu- 
man models, engineers had the dummy 
substitute shown in the photographs 
built to their specifications in a dress- 
model factory. The manikin can be 
posed in any position and can be made 
up with various shades of rouge, lip- 
stick, and powder to determine the best 
make-up for television use. 













approval 
is getting 


experts, in oval, 
"Miss Patience,’ 


give 
who 


Television 
to pretty 
measured for a dress in the lower picture 


Automatic Machine Weighs and Sorts Eggs 


AUTOMATICALLY sorting 3,600 eggs an 
hour, a novel machine recently dis- 
played at an agricultural exhibition in 
England separates the eggs into four 
grades according to weight. Eggs are 
fed down a moving ramp to receptacles 
on the revolving center of a circular 
table that is divided into segments. An 
automatic mechanism rolls the eggs 
into their proper segments. The high- 
speed grader is shown in operation in 
the photograph below. 


Eggs are weighed and separated as to 
sizes by this time-saving apparatus 
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Tiny busts of J. P. Morgan and John D. Rockefeller, carved from 
wood by Edwin T. Howell. They are pictured almost actual size. 
At the left, Howell is seen pursuing his unusual hobby at home 


Thetleesip4s81V 00d Carvings 


...-HOBBYIST’S SCULPTURES BRING *500 APIECE 


ITH homemade tools fashioned 

from the wire of a discarded steel 

cable, Edwin T. Howell, of West 
Hempstead, N. Y., has resurrect- 

ed a neglected art of the sixteenth century. 
He is sculpturing, from wood, miniature 
heads and figures of such remarkable fidel- 
ity that patrons pay as much as $500 for 
one of the tiny busts, barely two inches high! 
Into such pieces of work, however, go 
veeks and months of Jabor. It took Howell 
nearly three months to finish a miniature 
head of J. P. Morgan and almost two months 
to complete one of the late John D. Rocke- 
feller, four reproductions of which were 
purchased by the 

Rockefeller family. 

Howell works either 

from photographs or 

from living models. 

Oftentimes, he pre- 


pares a clay head as a guide before begin- 
ning the delicate task of carving. 

Turkish and West Indian boxwood furnish 
the material for the carvings. This wood is 
almost as hard as ivory, pale yellow with a 
luster suggesting Chinese glaze. Howell 
buys it in the form of logs and saws it up 
into small blocks. Occasionally, he discovers 
a knot inside a block after he has started 
carving. In such a case, there is nething to do 
except to give up and start on another block. 

All the tools that Howell uses are pro- 
duced in his basement workshop. After ex- 
perimenting with different kinds of steel, he 
found that best results came from the use of 
bits of wire taken from a piece of steel cable 
which he picked up in a vacant lot, some 
years ago. It had been discarded by tele- 
phone linemen when they finished bracing a 
new pole. This five-foot piece of cable has 
provided the metal for al! of Howell's tools, 


Below is a close-up of Howell's hands at work. His tools are all home- 
made and are fashioned from a length of discarded telephone-pole cable 


artistic figure 
s great realism 


‘EMBER, 1987 


Hardly more than an inch high, 
this head was produced to order 
and brought the carver a $500 fee 


A clay model being placed in a carrying case 
to be submitted for approval before the wood 
carving is begun. Posts guard the tiny figure 
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Photograph Shows Odd Flash 


RESEMBLING 
the que¢ 


1 giant bed sheet twisted into rope, 
r lightning flash pictured above was snapped 
an amateur photographer at Lake Mag- 
Switzerland. Lightning of this type is rarely 
seen, and is said never before to have been photo- 
graphed resulted from the 
igniting of ympound in the air. 


recently by 
piore 
Experts say the flash 
inflammable c 


some 






More than 12,000 small fish can be 
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MOTHERS are relieved of many 


chores in caring for 


by a new baby service started in 
In addition to 
preparing and delivering an in- 
formula, 
unique service will furnish boiled 
drinking water, sterilized nipples, 
and other items. A staff of trained 
nurses is maintained, and a moth- 
er can call for a competent person 
to watch baby while 


Washington, D. C. 


fant’s daily milk 


Baby’s-Bottle Service Helps Mothers 











Individual bottles 
are filled with a 
baby's own formula 





their infants 


the 


Nurses wrapping a day's supply of 
she 1s out. bottles for delivery to a customer 


Air-Conditioned Pipe Gives Cool Smoke 





The stem of the conven- 
tional-appearing pipe 


= = 


has an air-conditioning 


section, shown at right 


D> 


transported in this ingenious water-conditioned tank truck 


= 3-9 


AN AIR-CONDITIONED pipe is a recent 
invention for smokers. An elongated 
stem traps and cools the smoke, while 
the bit has a tiny hole bored into it so 
that air is drawn into the mouth with 
the smoke to lower its 
temperature furthei 
A mild smoke is 
said to result. 






Tank Truck Transports 
Live Fish to Lakes 


TO FACILITATE stocking operations, 
fish are speeded from hatcheries and 
rearing ponds to streams and lakes in 
a water-conditioned truck designed by 
B. T. McCauley, director of the Wash- 
ington State Game Department. When 
f the mobile fish tank reaches its destina- 
re tion, auxiliary motors circulate water 
Ja through heating or cooling coils to reg- 
ee ulate the temperature of the water in 
the tank to that of the lake or stream 
into which the fish will be released. 


_ 
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les The double-deck cabin of this mammoth plane 
contains a lounge room, dining saloon, and 


ila game room, in addition to sleeping quarters 


ESIGNED for transatlantic passenger service, 

the giant airliner pictured in the cutaway 
drawing and now under construction is rated at 
more than twice the tonnage of the clipper ships 
now flying a regular route across the Pacific. 
Plans for the sixty-four-passenger ship call for a 
double-deck cabin with a lounge room, dining 
quarters, and a game room, in addition to a regu- 
lar passenger compartment. Non-stop flights of 
the huge craft from the United States to Europe 
will be flown at an altitude of 25,000 feet. 


New Air-Conditioning Unit 
Keeps Circus Tents Cool 


AIR CONDITIONING may be a feature of circuses 
when they take to the road next spring, according 
to the makers of a new portable cooling plant for 
tents. Capable of cooling an arena seating 350 


people, each unit uses 200 pounds of ice a day and ‘ ‘> 
is powered by electric motors connected to the [. 
circus lighting system. Portable unit for cooling circus tents. It 


Giant Ocean Airliner Carries 64 Pas 





engers 





uses 200 pounds of ice in a day 
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Octopus Sprinkler Fights Forest Fires a 








SPRAY 


1OSE \\ 


CONNECTION 
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“s bg = “ee 
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How sprinkler is used 
for fire fighting and, 
below, for irrigation 

















nd Drought 


ERFORATED tentacles 
got to a central 
supply pipe spray water 
over a wide area, in a novel 
sprinkler devised by Lucian 
Mantell of New York City. 
According to the inventor’s 
present plans, the odd unit 
will serve a dual role as a 
fire-fighting and an irriga- 
tion device. For fighting 
fires, the unusual sprinkler 
will be mounted on the front 
of a tractor. Driven along 
the edge of a raging forest 
fire, it will quickly stem 
the advance of the blaze, 
water being supplied by a 
tank trailer or by a tank 
in the tractor itself. For 
irrigation work, a number 
of sprinklers will be erected 
on tall steel towers spaced 
at regular intervals through 
crop fields and connected 
by a series of underground 
pipes to a water reservoir. 
The drawing reproduced at 
the left pictures a sprinkler 
installation set up in a large 
orchard. 
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These lifelike football players are composed of pipe joints and fittings. The stands are photographs 


Large Planes Get Three-Wheeled Landing Gear 


TRICYCLE landing gear, 
used on many of the 
new, low-cost, midget 
planes, is now being ap- 
plied to conventional, 
full-size ships. Providing 
better visibility on land- 
ings and take-offs and 
eliminating the danger 
of ground loops, the 
three-wheeled construc- 
tion does away with the 
tail skid and allows the 
piane to take off at fly- 
ing level. When maneu- 
vering on the ground, 





: el oe y , 
the front wheel pivots Pee et ee oe P Pot 
for making turns. The pilot has an unobstructed view of the ground while taxiing 





New Sponge Pack Dries 
Photograph Negatives 


AMATEUR photographers can quickly 
remove excess moisture or developing 
solution from wet negatives with a 
sponge drier just introduced. Hinged 
molded plates holding two cellulose 
sponges are closed over one end of the 
film and pressed tightly together. The 
sponges absorb moisture as the film is 
pulled through the device, materially 
speeding up the negative-drying process. 


66 








Odd Figures Made 
of Pipe Fittings 


BRASS elbows, lugs, bushings, 
caps, and other pipe fittings were 
used to fashion the odd football 
players shown in the photograph 
at the left. Designed and con- 
structed by two former football 
stars, the strange figures are ar- 
ranged in the form of two elevens 
in action on the gridiron. Photo- 
graphic reproductions of crowded 
stands add interest to the unusual 
display, now being exhibited. 


Light Ash Tray Fits 
on Cigarette Holder 


ASHES cannot spill from a 
cigarette in a holder fitted with 
the novel ash receiver shown 
above. Made of aluminum, the 


ie = lightweight receptacle is suspend- 


ed from the holder by a clamp. 


Bottles Form Walls of Ghost-Town House 


EMPTY bottles form the walls of an 
old house in the abandoned mining 
town of Ryolite, Nev. Laid in mortar 
with their bottoms to the outside, the 


bottles have taken on an iridescent 
purplish hue owing to the action. of 
the strong desert sun. This is the only 
building still intact in the town. 





Bottles, laid in mortar with their bottom ends out, replace bricks in this queer house 
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Dummy Ships Reénact 
Famous Sea Fight 


SKELETON replicas of two eighteenth-century 
warships were mounted on barges for a colorful 
reénactment of a famous naval engagement of the 
American Revolution. Features of a recent regat- 
ta near Washington, D. C., the dummy ships rep- 
resented the Bonhomme Richard, flagship of John 
Paul Jones, and the Serapis, British man-of-war 
which it defeated in a desperate battle off the 
coast of England 158 years ago. 





































Mounted on a barge, this skeleton man-of-war tcok part in 
the mimic Revolutionary naval battle pictured at the left 


aiiien 2 ae ” New Card Game f 
section of his new e e iA 
oval steel piling Simulates 

Boat Race 


DIMINUTIVE _ sail- 
boat models are 
moved along a trian- 
gular sailing course 
marked off on aj; 
board, in a novel 
game just intro- 
duced. Moves are 
made according to 
playing cards which 
are drawn and dis- 
carded. Following his 
cards, a player sets 
his course, tacks, 
comes about, and per- 
forms various other 
moves to bring his 
boat in ahead. Players move toy ships on a board according to the cards they turn 
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TESTS OF SCIENTIFIC LAWS 


Odd Oval Steel Piling @ Have you ever wondered why a yellow or amber headlight 
Sh G t St th on a car cuts through fog or mist, while a white headlight pro- 
OWS rea reng duces glare? You can see for yourself by performing an easy 
: WITH an oval cross section, and a experiment described among the “Novel Tests of Scientific Laws" 

urved fin jutting out from each side, a on page 102. This regular feature, along with the departments on 






















rattle an 0 ~teanaghos — microscopy, chemistry, and radio, is now found in our enlarged 

pressure as standard H steel piling. Its Home Workshop section, presenting an unequaled monthly man- 

hape and the hollow center make it ual of new ideas for the home mechanic and the amateur scientist. | 
isier to drive, while the projecting fins 
idd stability and prevent turning. ae | 
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modern world of science and mechanics? 

Here's an entertaining test you'll enjoy trying. 
After each of the numbered questions below, 
you'll find just one correct answer. All the rest are 


DUPULAL SCIENCE 


Qucotion Dee 


How well do you know your way around the E* 


false—the Question Bee Editor made them 
up out of whole cloth, just to fool you. Can 
you outwit him and pick the right one? Jot down 
whichever of the letters corresponds to your an- 


swer. Then turn to page 132 and see how you fared. 





] If two pots of water are boiling on 

the stove, one furiously and the other 
gently, (a) the first is the hotter (b) the 
second is the hotter (c) their tempera- 
ture is just the same. 


Madame Curie was the discoverer of 
ss (a) electricity (b) the Mississippi 
River (c) radium (d) vitamins. 


To find out what a star 
you would use a (a) 
(Hp spectroscope (c) 


kaleidoscope. 


is made of, 
telescope 
gyroscope (d) 


Dr. William Beebe observes undersea 

life from a globe-shaped diving bell 
called a (a) hemisphere (b) bathy- 
sphere (c) stratosphere. 


The centigrade scale is (a) an insect 

that attacks citrus orchards (b) a 
device to weigh loaded freight cars (c) 
a system of numbering thermometers 
(d) a striped stick that surveyors use. 
6 Sir Charles Parsons’s invention of 

the steam turbine revolutionized 
travel by (a) airplanes (#) ocean liners 
(c) trains (d) rockets. 


A mortise and tenon are (a) a recep- 

tacle and crushing implement used 
for grinding up chemicals (b) a socket 
cut in one board and the part of another 
board that is shaped to fit it, forming a 
joint used in woodworking (c) the words 
that lawyers use for a mortal wound 
and the instrument that caused it. 


A storage battery has the important 
advantage over dry cells that (a) it 
will transmit electricity to greater dis- 


tances (b) it holds an inexhaustible sup- 
ply of electricity (c) it can be kept full 
of electricity by 


recharging it. 
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When you see a 

painted metal, 
made of (a) tin (b) copper (c) iron 
(d) aluminum (e) stainless steel. 


green roof of un- 
you know that it is 


] Angstrom units are (a) small 
air-conditioning plants (b) Diesel- 


power units for streamline 
extremely small units of 
measuring light waves. 


trains (c) 
length for 


1] Yellow fever is transmitted by (a) 
cows (6} mosquitoes (c) mad dogs 
(d) humming birds. 


] A total eclipse of the sun occurs 

when the face of the sun is hidden 
by (a) extra-large sunspot (b) planet 
(c) Halley’s comet (dad) the moon. 


] The loudness of a sound is meas- 
ured in (a) decibels (b) liters (c) 
parsecs (d) centimeters (e) amperes. 


14 A Wheatstone bridge is (a) a den- 
al fitting (b) an instrument for 
measuring electrical resistance (c) a 
rapidly erected type of pontoon bridge 
(d) the place from which commands are 
given while a large liner is docking. 


] The engine of an automobile is con- 

nected to the wheels through the 
(a) carburetor (pb) cluteh (c) fan belt 
(d) exhaust (e) brake. 


] Wind tunnels are used (a) to ex- 

pose models of airplanes and other 
fast vehicles to a swift air current and 
study their behavior (b) to keep high 
winds from blowing trains off the track 
at mountain passes (c) to serve as air 
ducts for operating compressed-air tools. 


] Tin cans are made of (a) tin and 
lead (b) tin and copper (¢) tin and 
iron (d) just tin. 










The historic message flashed be- 
tween Washington and Baltimore 
to open the world’s first telegraph line 
was (a) “Eureka” () “What hath God 
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wrought” (c) “Come here, Watson, I 
want you” (d) “Mary had a little lamb.” 
19 Steel parts of buildings and bridges 

are commonly fastened together 
with (a) nails (b) rope (ec) rivets (d) 


glue (e) suction cups. 
20 The Pleistocene age is (a) the age 
at which a person attains his full 
height and ceases to grow (b) a prophe- 
sied era when peace will rule the world 
(@) a prehistoric epoch when men 
shared the earth with mastodons, mam- 
moths, and saber-toothed tigers. 


2 The name “neon” in neon signs 
stands for (a) the man who in- 
vented them (b) the company that 
makes them (@) the rare gas in them. 
22 Liquid rises in a soda straw that 
you suck upon, because (a) 
science says it has to (b) this is a mys- 


terious exception to the laws of gravity 
(€) the pressure of the air outside 


pushes the liquid up the straw. 

23 To learn how people lived many 
centuries ago, you would consult 

(a) a physicist (by an archaeologist (c) 

a phrenologist (d) a polygamist. 


2? It’s “petrol” in England, and “es- 
sence” in France, but we call it 
(a) ginger ale (b) attar of roses (c) 
carbolic acid (d) gasoline. 
25 If you should encounter a giant 
panda, a good thing to do would be 
to (a) climb it and eat its fruit (b) bor- 
row a miner’s lamp and explore it, chart- 
ing its faults and fissures (c) shoot it 
and bring it to a museum of natural his- 
tory (d) collect carefully all arrowheads 


and pieces of pottery to be found in the 
vicinity (e) harpoon it. 






































Here are some articles that every 
chemist uses. Can you write the name 
of each under its picture? The names 
of all appear in the following list: 


beaker evaporating dish flask 
Bunsen burner retort test tube 
condenser gradvate crucible 
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Un-Natural History cus %aces 
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A PRIVILEGED 
CHARACTER 1S THE 
SACRED LANGUR 
OF INDIA, A SPECIES 
OF MONKEY 
DEDICATED TO THE 
GOD tTHANUMAN. 
NO ONE tS ALLOWED 
TO MOLEST OR 
PUNISH THIS 
MISCHIEVOUS CREATURE 
NO MATTER WHAT IT THIS FREAK GOOSE iS THE CHAUA, OR 
DOES — AND | SCREAMER, OF THE SOUTH AMERICAN PAMPAS. 
THATS PLENTY / IT HAS THE HEAD OFA CHICKEN, WITH A 
COUPLE OF INDIAN FEATHERS STUCK IN 
THE BACK OF ITS HEAD, A DOUBLE 

RING AROUND ITS NECK,AND &A 

SORT OF BEARD 2 


ere ae 


ee ee ee BECAUSE 

AS = » AUSTRALIA HAS 

BEEN CUT OFF 

B FROM THE REST 
mm OF THE WORLD 
FOR MILLIONS 
OF YEARS, 
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GROW ON TREES IT HAS 

IN SOUTHERN TYPESOF | 
MANGROVE PLANTS AND 
SwAmMPsS/ ANIMALS THAT HAVE BEEN 

AT LOW TIDE, EXTINCT ELSEWHERE 

THEY HANG SINCE BEFORE THE AGE 






FROM THE AERIAL 
ROOTS OF THE 
MANGROVE 
TREES LIKE 

A CLUSTERS OF 
STRANGE FRUIT/ 


OF MAMMALS. 
GIANT TREE FERNS, 

FOUND ONLY AS FOSSILS 

IN OTHER PARTS 

OF THE WORLD 
FLOURISH ON 
“JHE ANTIPODEAN > : 
CONTINENTI Se 



















WILLIAM Beepe’s 
AIR-CONDITIONED 
BATHYSPHERE, 
AND ALL OF 
MAN’S EARLIEST a 
DIVING BELLS, 
ARE MILLIONS 
OF YEARS 
BEHIND NATURES 
OWN DIVING 
BELL, THE 
/ DIVING 
SPIDER: D 
IT BUILDS 
& SILKEN, 
BELL-SHAPED 8 
AIR CONTAINER, 




























THERE’S NOTHING STRANGE ABOU 
AN EEL PREYING ON INSECTS, BUY 
WHEN AN INSECT BITES AN EEL OP'S ze 
2 CARRYING THAT'S NEWS/ THE WATER Tid R 
DOWN BUBBLE ; LARVA OF THE MEAT-EATING WATER- 
FOR AFRESH — : ‘ , BEETLE, IS ABOUT THE MOST 
AIR SUPPLY, Cus g BLOODTHIRSTY OF ALL INSECTS, 
AND FEEDS, AND LIKES NOTHING BETTER gimme 
MATES, AND SHELTERS ITS EGGS THAN TO KILL AND DEVOURS. 
IN THIS UNDERSEA RETREAT SZ ee 


FISH OR AN EEL / : 
- == cena eM <a 2 
ee aa ee eee ee eo) “ey: slg ance Beis BB ane ml >> 
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DUST CLOTH ON SPOOLS. With a new-type 
dust mop, a fresh cleaning surface can be exposed 
at any time by turning a spool that unrolls cloth 
from another spool on the other side of the mop 


KEEPS JARS 
HOT OR COLD 


When a quart-size 
glass fruit jar is 
placed in the con- 
tainer pictured be- 
low, its contents 
are kept hot or 
cold for hours. A 
heat-insulating ma- 
terial fills the 
container's jacket 





LIGHT FOR ICE BOX 


Interior lighting for ice 
boxes and gas-operated 
refrigerators is provided 
by a compact unit con- 
taining a flash-light bulb 
and two dry cells. A wire 
trigger turns off the light 
when the door is closed 


CABINET HAMPERS 


Here are two versatile 
laundry hampers. The 
one above has a con- 
cealed compartment 
for shoe-shining equip- 
ment, the hinged door 
forming a foot rest for 
polishing, At the left 
is a hamper with built- 
in utility shelves for 
storing various house- 
hold supplies. Both 
have woven-fiber fin- 
ish, with tops of a 
plastic material resem- 
bling mother-of-pearl 


ROLLERS FOR WASHING. Dainty fabrics can be laundered 
safely with the device shown below. Rubber rollers, mounted in 
tandem on a convenient handle, are run over the soaked cloth 
spread on a drain board, to force in air and suck out the dirt 
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TURNS COFFEEPOT 
INTO TEAPOT 


Glass coffeepots can 
be used for making tea 
by the addition of a 
handy serving top. Fit- 
ting into the neck of 
the flask, and held in 
place by spring clips, 
the compact device in- 
cludes perforations 
for straining out the 
leaves and a spout for 
pouring the beverage 
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HANDY TOWEL HOLDER 


The space-saving fixture seen below 
has a rubber membrane with diagonal 
slits that grip the fabric of a towel 








KITCHEN TABLE SLIDES 
BACK INTO CABINET 


When not in use, a new kitchen 
table slides back into a cabinet 
which also provides space for 
storing pots and pans. Telescop- 
ing side rails support the table 
when it is extended, and the fold- 
ing leaves give as much working 
space as is desired. The cabinet 
has a rustless metal top, and 
three drawers to hold tableware 


NOVEL BUTTER DISH. Butter is pro- 
tected in the refrigerator, and kept cold 
and firm on the table, in a glass dish with 
tightly fitting cover. Holds a quarter pound 





OR the tenth time, John Knowles 

glanced apprehensively at his oil 

gauge and nervously tapped its 

glass cover to reassure himself 
that the needle hadn’t stuck. Then, to 
make doubly sure, he threw out the 
clutch and took his foot off the ac- 
celerator so that the motor slowed to 
idling speed. The oil-gauge needle im- 
mediately dropped to a few pounds in- 
stead of its normal position near the 
thirty-pound mark. When he speeded 
up the motor and let in the clutch 
again, the needle swung up to its for- 
mer position. 

“That settles the oil-pressure ques- 
tion, all right,” he muttcred to him- 
self. ‘So whatever that confounded 
squealing is, it certainly isn’t coming 
from a dry bearing in the motor. With 
all that oil pressure, I don’t see how 
any bearing could run dry.” 

The noise continued, however, and 
was very pronounced when he had to 
go slowly in traffic. 

“IT just hope I can get to Gus’s place 
before there’s any damage done,” 
Knowles grunted, as he rounded a 
curve and the sign of the Model Garage 
came into sight. 

Gus Wilson, mechanic and half owner 
of the establishment, slid open the door 
at the sound of Knowles’s horn. 

“Where'd you get the canary?” he 
asked with a grin, when he heard the 
chirping squeal that was coming from 
under the hood of the car. 

“Is it something serious?’ Knowles 
asked nervously, after he had stopped 
in the shop. 

“Serious!"’ Gus grunted, walking 
over to the car and lifting the hood. 
“There’s no noise a car can develop 
that sounds worse and means less than 
that commutator squeal. That’s what 
you've got. Ordinarily, the brushes of 
the generator slide on the surface of 
the commutator without making any 
noise. But once in a while, when con- 
ditions happen to be just right for it, 
the commutator takes on a glaze that 
causes the brushes to vibrate like violin 
strings when you scrape a bow over 
them. 

“If you just forget about it,’ Gus 
continued as he lifted the hood and ap- 
plied a screw driver to the dust band 
over the commutator, “the chances are 
about a thousand to one that the noise 
will go away in a day or two, and you 
may never hear it again as long as you 


Driving a Car 
by Ear 


Every Noise Has a Meaning of Its Own, 
But the Ones That Sound the Worst Are 
Not Always the Ones That Mean Trouble 









Gus slid open the door at the sound of Knowles's horn. “Where'd you get the canary?" he 
asked, when he heard the chirping squeal that was coming from under the hood of the car 


own the car. Or it may come back 
from time to time. If you want to get 
rid of the squealing, all you have to do 
is to clean the commutator like this.” 

He took a small, flat-ended stick, 
pulled a piece of stout cloth over the 
end of it, and pressed it against the 
spinning commutator. The noise stopped 
at once. 

“Always use a piece of wood, never 
the end of a screw driver,’’ Gus cau- 
tioned, ‘‘and a stout piece of cloth that 
won't tear into shreds and get caught 
under the brushes. If it still squeals a 
bit after a cleaning like this, put just 
the tiniest trace of petroleum jelly on 
the cloth and try it again. That'll cure 
the most stubborn case of commutator 
squeal you'll ever run across.”’ 

“That’s a relief, Gus,’”’ said Knowles. 
“Put it on my bill.” 

“That'll be a big item,’’ Gus laughed. 
“ ‘Killing one canary—ten cents.’ For- 
get it!” 


By MARTIN BUNN 





“All right, then, fill up the gas tank 
and check the oil,” Knowles smiled. 
“I suppose you think I’m an awful 
nuisance, Gus,” he went on, after he 
had backed the car out to the pump, 
“but I can’t help worrying when I hear 
any funny noise.” 

“It’s a lot easier on your pocketbook 
to be that way,” Gus grunted, as he un- 
hooked the gas hose and started the 
pump motor, “than it is to be one of 
those birds who never suspect there’s 
anything wrong till a wheel drops off 
or the motor quits cold. 

“The big thing,’ he continued, ‘‘is to 
get to know which noises mean things 
that don’t amount to much—like that 
commutator squeal, for instance—and 
the noises that spell trouble coming. 
Take brakes that howl just as you 
come to a stop. There’s a noise that 
doesn’t necessarily mean that the 
brakes are going bad. Sometimes, after 
a couple of thousand miles, the brakes 
on a new car will develop a squeal that 
will last for a few days and then go 
away for (Continued on page 148) 
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Fig. |. Screen made from a grass-matting rug 
glued between frames of window-stop molding 


N THE construction of folding 
screens, the amateur craftsman 

has an exceptional opportunity 

to create something that is beau- 
tiful in itself and also of consider- 
able utility. One or more screens 
can be used in almost every home 
as a decoration, to add a bit of 
light or color to an otherwise bare 
wall or corner, to conceal some un- 
sightly object, or to block off part 
of a room. 

One attractive screen illustrated 
(Fig. 1) is nothing more than sec- 
tions of a Japanese grass rug glued 
between frames made of window- 
stop molding. The molding should 
be rabbeted on the back to provide 
a recess for the matting, and the 
corners should be_ strengthened 
with metal braces (Fig. 2). Any 
design on the rug should be care- 
fully matched on the different panels. 
Other coarsely woven fabrics, such as 
monk’s cloth or burlap, could be sub- 
stituted for the grass matting with 
equally good results. 

For a lighter screen, a thin cloth can 
be used for the panels, and the frame 
made of metal tubing. In Fig. 3 the 
frame is an aluminum tube, and the 
panel is of silk. The tube is slotted 
with a hack-saw blade and shaped on a 
form (Fig. 4). If the tube is cut open 
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Wood and Metal Frames— 
Matting, Silk, and Wall-Paper 
Ccnserlige—Pheiiaed and 
Wall Board—Photomurals 


By 
MERLE 
TERRILL 


before bending, the curved section 
should be filled with lead to keep it 
from kinking. After the tube is bent, 
the lead can be melted out. 

The cloth is doubled, and the edges 
are sewed together to form a sack like 
an oversize pillowcase. The edge of the 

























DECORATIVE 


AND HOW TO MAKE THEM 
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Fig. 2. Tacking matting on the 
back of one of the frames. The 
molding is rabbeted on the back 
to form a recess for the matting 


cloth is slipped into the tube and 

held by sliding a coil spring, such 

as a spring curtain rod, into the 

tube and inside the cloth (Fig. 

7). The spring is pushed all the 

way around, pulling the cloth into 

the tube and holding it securely. 

Before fastening the cloth to 

the frame, however, a wooden rod, 

to which the cloth is attached 

(Fig. 6), is slipped inside the bot- 

tom tube. A short length of tube is 

split in half and screwed onto each 

end (as in Fig. 5) and then slipped 

into the side frame as _ illustrated. 

After the cloth is fastened to the frame 

all around, the crosspiece is pulled 

down to stretch the cloth, and secured 
with small screws. 

In making solid screens, either ply- 

wood or _ hard-pressed composition 

board may be used. For a novel ef- 
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ore of aluminum 
stretched silk 


Fig. 3. Frames 
tubing, panels of 


fect, try this: Boil a piece of %-in. 
hard-pressed board in water for fifteen 
minutes and clamp it over a curved 
form until dry. Cover it with flexible 
wood or the less expensive imitation 
woods made on paper. If you construct 
the screen in sections, hinge the sec- 
tions together with copper hinges made 
as detailed in an accompanying draw- 
ing because the thinness of the panels 
will not permit regular screen hinges 
to be used. 

Although screen panels may be made 
of solid plywood, a better way is to 
























































glue sheets of \-in. plywood on each 
side of light frames. This will give a 


lighter screen and will also eliminate 
twisting, which is apt to occur if a sin- 
gle sheet of thicker plywood is used. 
For a truly beautiful screen, there is 
nothing like a photomural. 


If you can 

















make your own enlargements, a photo- 
mural like that shown below need not 


cost more than three dollars. If pos- 
sible, buy the paper in rolls and make 
the panels in one piece to avoid seams. 
If you cannot avoid seams, make the 
picture so that the sections overlap a 
little; then when you mount them, slip 
a thin strip of metal under the over- 
lapping portion and cut through both 
sheets with a razor blade. This will re- 
sult in a perfect joint. 

To make a sketch for a _ special 
screen, fasten a sheet of paper on the 
wall and project a photograph onto 
this as a guide. 

Also, don’t overlook that old stand- 
by of folding screens—wall paper! You 
can find hundreds of designs and ccl- 
ors, ranging from small figures and 
all-over designs to large tapestries and 
colorful landscapes and murals. 











If thin, hard-pressed composition board is 
used, special hinges are made from copper 
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The working drawings and 
a view of the assembly as 
if seen from underneath 


Lathe Chuck Jaws Adjusted 
with Carpenter's Brace 


= LATHE-chuck 
jaws can be run 
in or out quickly 
by inserting the 
square end of a 
5¢-in. tap and us- 
ing a carpenter’s 
brace to turn it, 
as illustrated. 
This method is 
particularly use- 
fulonlarge chucks 
where the fric- 
tion is too great to 
permit the jaws to 
be adjusted with 
a breast-drill set- 
up.—W. W. 
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Laundry Bench @ 
FOR USE WITH WASHER fe 
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The bench holds the tubs close to the wringer, and 
there is a removable stand for the clothes basket 


OR use with a modern washer, I con- 
F structed the laundry bench illustrat- 
ed. It is just the proper height to bring 
the top of the tubs up near the wringer, 
and much back-bending labor is saved. 
As a new feature, I added a removable 
stand for the clothes basket. 

The drawings and list of materials at 
the end of the article give all the essen- 
tial information for building a similar 
bench and stand. The ends of the bench 
are made from 1%s-in. stock, finished 12 
in. wide; the top, from several narrow 
strips because a solid top, being fre- 
quently wet, would be likely to warp 
badly. The ends are reénforced with 
1-in. by %-in. band iron, and similar 
metal strips are used for braces between 
the ends and the top. While this is not 
essential, the use of the strap iron will 
add years of service to the fixture. 

The stand is attached to the bench 
with a pair of metal hooks or clamps 
made from the same strap iron, which 
is easily (Continued on 127) 
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Steel Tape Used as Spoon ¥2, 


to Reach into Bottles 


WHEN small quantities of dry pigments, dyes, 
or other shop chemicals are to be removed from 
deep, wide-mouthed bottles, there is rarely a 
suitable spoon at hand. A good substitute in such 
cases is a steel pocket tape of the type shown, 
which is curved and quite stiff. It will also serve 
for mixing and stirring, provided the mixture is 


one that will not injure the metal. 











A sparkling white Christmas tree may be 
obtained by spraying it with calcimine and 
dusting it with powdered mica “'snowfakes" 


Christmas trees* 


PARKLING, all-white 

Christmas trees may be 

prepared by several sim- 

ple methods so as to 
rival the beauty of soft, feathery snow 
as it clings to the green needles of 
spruces and firs. Trees thus frosted pro- 
vide a new type of background against 
which to display colored lights and glit- 
tering ornaments 

If an ordinary cut tree is to be used 
not a growing tree—a good coating con- 
sists of the so-called ‘‘washable” or 
casein-base type of calcimine. Mix this 
in the proportions of one cup of the 
prepared calcimine to one cup of water. 
Stir well, strain through cheesecloth, 
and put in a garden hand spray, pre- 
ferably of the continuous-spray type be- 
this form of “gun” will give 
smoother results, 

Set the tree up firmly in the yard and 
apply the first coat. After this is dry, 
spray on a seco 1d coat and, while the 
calcimine is still wet and sticky, dust 
the tree with powdered mica flakes, 
sold in packages for use as Christmas- 
tree These flakes will adhere 
at countless angles and reflect light in 
a realistically glittering form like gen- 
uine snow crystals. 

The tree may be removed 
whenever you are ready to decorate it, 
or it may be left to stand outside, if 
you wish to use it for an outdoor orna- 
ment. 

My sk 
volt at 


cause 


“snow.” 


indoors 


otch ancestry makes me re- 


the idea of cutting down good 
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trees for only a few weeks’ use, so I 
prefer to purchase a fine specimen at 
the nursery, even at double the usual 
cut-tree rate. The tree is dug up with 
a large ball of earth around the roots, 
and this is wrapped in burlap, water- 
proof paper and clean canvas to permit 
it to be brought into the house. After 
the Christmas holidays, the tree is 
replanted in a reserved space in the 
garden that has been kept from freez- 
ing by a previously applied straw, ma- 
nure, leaf, or peat-moss mulch. 

A live tree may safely be whitened 
by applying a coat of ordinary glue- 
base calcimine of the nonwashable type. 
The coat should afterwards be washed 
off with a fine spray under water pres- 
sure from the hose before the canvas 


lf a live Christmas 
tree is used, wrap » 
the burlap-covered ; 

roots in waterproof 
paper and canvas 
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around the roots has been taken off. 
This is done so that no lime can get to 
the roots of the replanted tree. 

For indoor use, either type of tree 
may be given an alternative treatment. 
Dissolve an ounce of alum in a quart 
of hot water, and use this in mixing 
nonwashable or common calcimine, the 
proportions being one cup of liquid to 
one cup of powder. When the mixture 
has been strained and sprayed on the 
tree, the alum crystallizes out to give a 
luster entirely different from the mica 
flakes. A second spraying with hot 
water containing two ounces of alum to 
a quart will greatly enhance the crys- 
talline effect. 

If this treatment is applied to the 
usual cut form of Christmas tree, the 
needles will adhere for a much longer 
period than would ordinarily be true of 
the unsprayed tree. 

Those who live where the Christmas 
weather is usually cold and clear with- 
out snow can have a glittering outdoor 
tree by applying a mist spray of warm 
water to the tree at such a distance 
and rate that the spray freezes to the 
tree almost as fast as it falls. Perhaps 
even the garden hose with the nozzle 
set at a very fine mist would do the 
trick. 

Another ef- (Continued on page 119) 
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... JOIN THE NATIONAL HOMEWORKSHOP GUILD 


EADLINES 
in news- 
papers 


throughout the 
country reflect the 
success of the Na- 
tional Homework- 
shop Guild and its 
affiliated clubs. 
Wide-awake programs and varied ac- 
tivities have created news of a type not 
heretofore recorded by the press. 

Newspaper clippings, photographs, 
and reports submitted to Guild head- 
quarters during the past few years are 
a definite indication of this. The few 
clippings reproduced above are just a 
sample of hundreds of similar news 
items in the Guild’s records. 

The amateur craftsman no longer 
works entirely by himself. Instead, he 
belongs to a home workshop club where 
he learns more’ about his hobby and 
participates in projects that interest 
the entire community. He has become 
in integral part of a movement that is 
weeping the nation. 

Every intelligent home workshop en- 
husiast has come to realize that his 

bby has taken on a new significance 

nce the National Homeworkshop Guild 
egan sponsoring clubs. There is, in 
ict, no better way to improve one’s 
raftsmanship than by joining a home 
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workshop club. Demonstrations, lec- 
tures, moving pictures, exhibitions, and 
the like, which are a part of every 
club’s programs, are planned with the 
thought of assisting members with their 
work. As a result, each annual home 
workshop exhibition held by a club re- 
veals a definite advance over the pre- 
ceding one: the projects are more 
varied and more expertly finished with 
respect to details. 

If you want to participate in the 
benefits that membership in the Guild 
can give you, organize a home work- 
shop club in your community now. 
Monthly bulletins containing a wealth 
of ideas and information, job sheets, 
surveys of available program material, 
and lists of agencies lending moving 
pictures without charge are sent to each 
club (see P.S.M., Oct. ’37, p. 101). These 
services, all of them free, will help you 
build up a club that is a vital force in 
your city or town. 

It’s easy to start a home workshop 
club and, once formed, you will be sur- 
prised to find how many other persons 
will become interested in it. To help 
you get started, the Guild has prepared 
a special three-page bulletin containing 
full instructions. This bulletin and an 
application blank will be sent gratis 
upon receipt of a large, self-addressed 
envelope bearing a three-cent stamp. 





The Guild will recognize as a club 
any group of five or more persons who 
are at least sixteen years of age. There 
are no obligations attached to joining 
the Guild. All its services—as well as 
a charter and annual affiliate cards for 
the members—are free, because the sole 
purpose for which it was founded four 
years ago was to promote the home 
workshop hobby. 

Get in step with other amateur crafts- 
men by becoming affiliated with the 
Guild. Clip out the coupon below or 
write a letter now. Failure to take ad- 
vantage of this offer means that you 
are foregoing a great opportunity. 


Peeeseee es esses eee eee eee eS SSeee 
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: National Homeworkshop Guild 

s 247 Fourth Avenue, New York 

: 4 P 

f Please send me, without cost or obligation, 

8 full particulars on how to organize a home 
I a rie 

8 workshop club. Tell me how my friends and 

. I can belong to the National Homeworkshop 

' Guild, and what the Guild will do for us. 

s For your use in sending me this material, 

ge I am inclosing a large (legal size), self-ad- 

® dressed, stamped envelope. 

é 

: 
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TURN TO PAGE 116 FOR THE LATEST REPORTS OF HOME WORKSHOP CLUBS. T7 











THE EXPERT'’S 
Riding out on one of New York’s » 

popular ski trains last winter, a . 

member of our staff sprang a pg . 1 q i a 
ticularly hard question about the ‘ft 

design and construction of skis on : 
a group af expert skiers. It had 
them stumped, and at length one 
of them said, “That's something it 
would take Andre himself to an- 
swer!”’ 

We found out later that there 
was good reason for this remark, 
for Andre has almost literally lived 
his life on skis. He started when 
he was six years old. . . spent half 
of his enlistment in the Finnish 
army on skis... and later skied in 
Russia, Switzerland, Canada, and 
United States. He is an authority 
on the construction, care, and re- 



























































pair of skis. 





KI HEIL! Are you a skier, or do 
you want to be one? If so, start 
now to make a pair of skis so 
that you can enjoy the thrill of 

shooting down snow-covered hills or 

skiing cross-country when winter comes. 

Practical experience and scientific re- 
search have proved hickory to be the 
best wood for making skis. Compared 
to ash, second best, it has approximate- 
ly 25 percent greater strength in com- 
pression and 20 percent in bending, 
contains 75 percent greater shock re- 
sistance, and is 40 percent harder. 

A ski reaching the base of the palm 
when the hand is stretched overhead is 
about the right length, although the 
racer and the fast skier will prefer one 
from 3 to 5 in. longer. An average 
length is 7 ft. 

To make a pair of 7-ft. skis, select 
two pieces, or billets as they are usually 
called, of hickory or ash 14 by 4 in. by 
7 ft. 6 in. Pay special attention to the 
grain; it should run straight the entire 
length of the ski. Discoloration, knots, 
and other irregularities are not per- 
mitted in an ideal pair of skis, which 


should be matched for weight, flexibility, 4 
bend, and flat grain. If the billets are Y 
damp or have been stored out-of-doors, 


keep them in a warm, dry room for 
several weeks. 

Plane one narrow and one wide sur- 
face at right angles. In the exact cen- 
pasaecceags  Ragg ter of each billet on the _wide-planed 
at points morked side, cut a groove % in. wide and 3/16 
A. B.C, D, and E_ in. deep with a rounded bottom, be- 
ginning one quarter way from the tip 






The tip of the ski 
is wrapped heavily 
in burlap, boiled for 
half an hour, then 
bent and left to cool 





Lines are squared 





eR RR Ream 













in Fig. | opposite 
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5 WAY OF MAKING 


- | Grade Skis 


... and it’s the easiest way, too 


By 
JULES E. ANDRE 






In forming the necessary arch 
or camber under the middle sec- 
tion, the grooved surface of 
_ the ski is heated with a blow- 

torch and bent inch by inch 
= over a bench or other readily 
> moved object as shown at left. 
Below, waxing the finished ski 







































and continuing to the back end. The a line connecting all the 

beginning of the groove should be _ points, beginning at A and 

gradual. prolonging it in a full curve 

Special planes are available for cut- to the intersection of FE and 

ting grooves, but if you do not have fF. A short tongue about '% 

one, the operation may be done in one in. wide is often left at the 

of severai other ways. About three’ very tip, but a fuli, curved 

close cuts can be made on the circular’ end is easier to shape. Saw 

O saw, the wood then gouged out, and or shave the wood on these 


“t the groove smoothed with sandpaper lines and cut off the end at 
O attached to a dowel. If no power saw is A. Use the resulting ski- 
fF available, the entire groove may be cut form to draw the pattern on 
r with a gouge, but remember that it the second billet, taking care 
;. must be absolutely straight. Ingenious’ that the grooves coincide. 

a craftsmen will be able to fashion a Prolong the lines B, C, and 
e suitable plane, using the sharpened, OD onto the sides of the billets 
i rounded end of an old flat file as a cut- and mark (Con- 


. ter, held in a block of wood with a tinued on page 124) 
rounded base. No matter how the 
: groove is made, arrange some sort of 
a guide so that it will be in the exact 
center and perfectly straight. 
: On the top side draw a center line to 
correspond with the 
middle of the groove 
and mark the billet as 
shown in the drawing 
marked Fig. 1. Draw 


- 













Fastening the toe 
iron and, at left, 
the complete har- 
ness and ski boot 
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There is more to this 
neat, modern-looking 
box than meets the eye. 
The base opens up to 
reveal a jewelry tray 





The secret compartment for jewelry in the 
base is opened by giving it a strong pull 


or other suitable metal. This 
may be done by clamping 
a 2%-in. disk of the metal 
to a 2'-in. plywood disk 
and turning the edge with a 
wooden mallet, as illustrated 
at the right. 

To the base rivet a 12- 
in. length of spring brass 1 
in. wide. Trim the corners of 
the latter, then bend the 
ends into the shape of two 
scrolls. Coat the brass with 
thin lacquer to preserve the 
bright finish.—W.K. 
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Letter Holder Formed 
of Brass Scrolls 


HIS novelty letter holder will keep as many as 
twenty-five letters together until they are mailed. 
The base is shaped from a disk of nickle-plated zinc 














The box was designed 
originally to contain 
handkerchiefs, but it 
may be used for other 
purposes. If lined with 
cedar, it makes an 
excellent cigarette 
box. It is constructed 
as shown at the right 
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IDDEN compart- 

ments in furniture 

or novelties always 
have a fascination, and 
there is one contained in 
the smart-looking modern 
handkerchief box shown 
in the accompanying illustrations. The 
box may, of course, be used for other 
purposes. By lining it with cedar, for 
example, it can be converted into a cig- 
arette chest. 

Build the upper part of the box first, 
using walnut or some other hardwood. 
Simple butt joints are strong enough, 
but if a circular saw is available, more 
elaborate joints of the rabbeted variety 
may be attempted. 

The cover, of the set-in type, rests 
on the tops of four ‘-in. square 
wooden braces. If desired, hinges may 
be added. The knob is of modern de- 
sign, as shown. All pieces are securely 
fastened with a few small brads and 
glue. 

For the base, make another small box 
of pine or whitewood. Instead of nail- 


A phantom photo 
showing both 
scrolls of the let- 
ter holder. Left, 
a mallet is used 
to turn the edge 
of the metal base 
over a wood disk 







Box Has Secret Tray 
for Hiding Jewels 


ing this in place, hinge it to the bottom 
of the upper box with two small brass 
hinges. A _ spring-and-ball cupboard 
catch holds the base in position on the 
front side. This is set into a narrow strip 
of wood, which, in turn, is screwed to 
the bottom of the upper box. The strike 
plate is screwed to the inside of the 
base. 

Hinges and catch should not be 
noticeable from the outside. The base 
should appear to be nailed to the upper 
box and should open only when a strong 
pull is exerted on the bottom. 

The choice of finish depends on the 
materials used and the craftsman’s 
taste. The model illustrated was finished 
in natural wood color with two black 
stripes enameled in the positions indi- 
cated. The base was finished with black 
enamel. 

As an added convenience, divide the 
jewelry compartment into spaces for 
rings, pins, and other trinkets. Line all 
divisions with plush. Give the inside of 
the upper box two good coats of thin 
shellac.—GEORGE B. HARRAN, 


Old Meat-Saw Blades 
Useful in Shop 


ISCARDED butchers’ meat-saw 
D blades, purchased from a local meat 
market for a few cents each, are use- 
ful for various craftwork purposes. To 
hold them, you can buy a second-hand 
saw frame, borrow one from your 
butcher, or devise a wooden bucksaw. 

Recently I had to cut 2 in. from the 
end of a marble slab 2 in. thick and 18 
in. wide. An ordinary hack saw was not 
large enough, but I did the work with 
three butchers’ saw blades. They are a 
bit dull when the butcher discards 
them, but sharp enough for other uses. 
For example, I cut the bottom from a 
clay flowerpot by scoring it gradually 
with a saw blade. The open part of the 
pot was then used to hold a melting 
ladle over a stove.—N. F. DEGAGNER. 
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Novel Totem-Pole 
Smoking Tray 


OR those who enjoy whittling, this 
_ totem-pole ash tray and pipe rest is 
in unusual and highly decorative proj- 
ect. The base may be modified, if de- 
sired, to serve as a pen-and-ink stand. 

The tools necessary are a sharp, thin- 
bladed knife, several small chisels and 
gouges, hand drill, ball-peen hammer, 
sandpaper, anc small paintbrushes. Ma- 
terials: 1 pe. gumwood or other close- 
grained, easily carved wood % by % by 
1114 in. for pole; 1 pe. 5/16 by % by 4 
in. for wings; 1 pe. 3/16 by % by 1 in. 
for nose; 1 pe. 4 by 1% by 1% in. for 
base at bottom of pole; 1 pc. % by 3% 


A Child's Nursery-Rhyme Book Rack 


blue blended with light blue around the moon. The 
moon is yellow with black markings. The cow is black 
and white, and the trees a very dark green at the top 
shading into black at the base and lightly tipped with 
silver on the uppermost leaves. The house and barn 
are white with dark doors (Continued on page 125) 


HAT must have been a sour note the 
| ee pulled out of the old bull fiddle 
to make Bossie arch her tail and jump 
clear over the barn and the moon. The 
lish on the kitchen table heard it, too, 
and grabbed his spoon and ran right 
out of the door. Towser 
was used to sour notes so 
he just sat back and had 
i good laugh at the whole 
bunch. 

You can reproduce 
this whole nursery-rhyme 
cene on a child’s book 

ick. The bottom and 
ids are cut first and as- 
embled with screws. The 
ack is then cut out on 
e jig saw and nailed in 
ice. The details are 

led as shown, the ani- 

il figures and the dish 

ng jig-sawed from thin 

0d. 
The sky is painted dark 
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Front 


by 55< in. for base; 1 dowel 4 by 1% 
in.; 1 pe. lightweight copper 3 by 4 
in. for tray; red, blue, yellow, green, 
black, and white oil colors in tubes (of 
any inexpensive grade); turpentine for 
thinning the paints; and walnut wood 
stain. 

The drawings are practically self-ex- 
planatory. The deeper parts of the carv- 
ing are indicated by the heavier lines. 
In the front and back views, the carved 
designs are represented on the left, and 
the completed designs, both carved and 
painted, are shown on the right. Recess 
A in the base should have sloping sides 


*loloz Guide: 


Wing 
Detail 










N- NATURAL 
OG- OLIVE GREEN 








W- WHITE 


and slightly rounded corners, and recess 
B must be worked out to fit the pipe it 
is to hold. 

To make the tray, place the copper 
over depression A and peen the metal 
into shape; then trim the edges. 

After doweling and gluing the parts 
together, stain the entire assembly wal- 
nut and allow it to dry thoroughly. Then 
paint the base of the totem pole black 
and color the pole.—HOWARD REID. 
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Left, the complete rack. Above, the front view with 
main dimensions. Upper right, a close-up of one end 
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TO 
NEW 


Locomotive 


By HAROLD V. LOOSE 


UILDING the boiler and cab of our 
new, simplified locomotive model* 
is about the most absorbing part 
of the whole job. These elements 

of the superstructure are the ones 
that give the steam engine its character- 
istic shape and make it so much more 
appealing than a Diesel or electric lo- 
comotive. 

Most American motive power lit- 
erally bristles with detail. Domes, hand- 
rails, and rows of piping make our 
engines an interesting contrast to the 
sleek, smooth locomotives used in Great 
Britain. The Hudson type is no ex- 
ception to this rule—in fact, it is cov- 
ered with so many small outside fittings 


Complete instructions for building the locomotive 
frame and running gear, a npanied by full-size draw- 


in ere iven in the precedi issue ( we 


) 









that building a perfect 
scale model is a task 
only for the experienced 
model maker. Fortu- 
nately, in HO gauge it 
is feasible to leave off 
much of the piping and 
other details without 
impairing the appear- 
ance of the model. 
Construction begins 
with the boiler, which 
is a piece of 1-in. brass 
tubing, 4 11/16 in. long. 
After squaring the ends 
off with a file, mark 
four center lines at top, 
sides, and bottom to aid 
in keeping everything 
in line when the details 


"Prototype" is what a model maker calls the original 
of his model, and here's ours—a Hudson-type locomotive 


FOR A LIST OF OUR CONSTRUCTION KITS, SEE PAGES 26-28. 
































The finished locomotive and tender are 14 in. long. This is an ideal size 
because it allows much simpler construction than otherwise would be possible 


are added. In the bottom at the rear 
end, cut a slot % in. wide and 1% in. 
long. This provides clearance for the 
transmission gears. 

The next parts to add are the stack, 
feed-water heater, steam dome, and 
sand dome. The first is a bit of tubing 
filed to fit the contour of the boiler, 
while the second two are brass rod. The 
sand dome is made by taking a length 
of % by '%-in. brass bar, heating it red 
hot, then quenching in water. This 
makes it soft so it can be bent to 
fit the boiler, after which it is filed to 
shape. 

All these parts are soldered on, and 
should be added before doing any other 
work on the boiler, because, being large, 
they call for a lot of heat in soldering, 
and this heat would cause other details, 
if present, to melt off. Build 
up a neat fillet of solder 
around the base of these 
parts, and when the job is 
finished, use an old file to 
clean off any excess. 

As mentioned in the pre- 
ceding article, the solder- 
ing work on this locomo- 
tive calls for a good-sized 
soldering iron and plenty 
of heat. Soldering paste of 
the noncorrosive type should 
be used; and, of course, all 
surfaces must be cleaned if 
the liquid metal is expected 
to stick to them. It is a good 
idea to have a pot of water 
on hand, and when a part 
has been soldered, to dip the 
whole boiler so as to cool 
it. This keeps it from get- 
ting too hot to handle. If 
any trouble is experienced 
through some parts melting 
off while the others are be- 
ing soldered, wrap those 
first soldered in a damp rag. 
This keeps them from get- 
ting too hot. 

The fire box and cab parts 
are cut from thin sheet 
brass. Do not use sheet iron 
for these parts, as the fer- 
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us metal will cause a short circuiting 
ffect in the field magnet of the motor, 


| f- 





educing its power. Anneal the parts 


fter cutting them out, then bend to 
hape and solder, using plenty of the 
juid metal in all the joints. Afterward, 
ake all the corners sharp and clean 
ith a file. Note how the fire box is 
‘ined to the boiler by a strip of thin 
ass curved to fit inside these parts. 
The small windows in the cab front 
nd back are made by drilling holes and 
ing the openings to shape. The large 
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cab windows may be made in the same 
way, or punched out with an old wood 
chisel or sharpened screw driver. Win- 
dow frames will improve the appear- 
arice of the cab sides, but it is rather 
difficult to make them neatly. 

The pilot, or cowcatcher, really is 
part of the chassis of a locomotive, 
rather than the superstructure, but in 
this model it has been found more con- 
venient to make it part of the boiler. 
It is cut from a sheet of 1/32-in. an- 
nealed brass. The only difficult part is 
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cutting the slots in the pilot. To make 
these, clamp the marked-out material 
to a strip of plywood or other moderate- 
ly thin wood in the vise, then take a 
hack saw with a 32-tooth blade and 
carefully cut the slots right through 
both wood and métal. The wood keeps 
the saw from cutting too quickly and 
stripping its teeth. You will have to 
change the relative position of wood 
and metal for each slot, because the 
wood would split otherwise. 

The saw will leave the bars of the 
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pilot rough and crooked, and it will be 
necessary to smooth them with a strip 
of emery cloth. Straighten them, bend 
to shape, and solder on the little cross 
strip at the bottom. 

The coupler is a commercial article, 
although you can file up a dummy from 
brass, if desired. It is pivoted on a small 
escutcheon pin. The real Hudson loco- 
motives have a front coupler that drops 
down flush with the outside of the pilot 
when not in use. If your model is not 
intended for actual running, you may 
wish to put the coupler in this position. 

The smoke-box front is, like the 
wheels, a commercial article, but if you 
have a lathe, you can make one from 
brass, as shown in one of the drawings. 


The lugs are made from model-railroad 
track spikes inserted into holes drilled 
in the head and soldered from the back, 
while the headlight is a piece of brass 
tubing. If you want a working head- 
light, there is plenty of room in the 
boiler for a flash-light bulb. It can be 
wired directly to the third rail, or bat- 
teries may be carried in the tender. 

The two air reservoirs are soldered 
to the left side of the boiler, and con- 
sist of lengths of 14-in. brass rod. Some 
Hudsons have one tank on each side; 
others have this arrangement, so you 
can take your choice. 

Cut the running boards from 1/32-in. 
brass and file them to shape before sol- 
dering them to the boiler. You can 
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brace them with little L-shaped strips 
of brass, if desired, but this is not alto- 
gether necessary. Note the steam pipes 
on each side just below the stack. They 
should be made and fitted individually. 

A pair of ladders run from the for- 
ward ends of the running boards to the 
pilot beam. They are made of standard 
model builder’s ladder strip, but if you 
prefer, you can solder them up from 
wire. The handrails are wire, and are 
supported on small lills (pins) soldered 
into holes in the boiler. 

The motor shown in the drawing is of 
the permanent-magnet type developed 
especially for HO gauge. This type of 
power unit is preferable to the ordi- 
nary series-wound motor since it can 
be reversed at any time simply by 
changing the direction of the current 
supply. This is important in model 
railroading, because when a locomotive 
is equipped with a permanent-magnet 
motor, it can be reversed from the 
panel board at will, no matter what 
part of the track it is on. 

The current required is six volts, di- 
rect current. This is preferably obtained 
from a storage battery. It need not be 
a new unit—a battery too far gone to 
use in an automobile will serve very 
well. If you prefer to obtain current 
from the house supply, use a trans- 
former of the type sold with toy trains, 
and change the alternating current to 
direct current with a heavy-duty cop- 
per-oxide rectifier, which may be ob- 
tained from a radio-supply house. For 
occasional operation, power may be ob- 
tained from four dry cells which are 
wired in series. 

The method of mounting the motor 
and the construction of the tender will 
be described in the final 
next month. 


installment 
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ame | For reading or serving 
meals in hed, the table -—— 
is a convenience, espe- 





Inexpensive Bed Table 


> | HAS DETACHABLE LEGS 





cially in case of illness 











UT the pieces for the table top to 
shape and chisel a depression in 
the back of the middle section for the 
easel leg. Assemble by placing two \% 
by 144-in. pivot pins at A to hold £E in 
position, and glue the two sidepieces to 
the end sections. Nail C to the under- 
side of the table. Cut G from hardwood 
and glue to the top of C to match the 
depression in the back of EH. Bend D 
from 8- or 10-gauge brass or galvanized 
wire and mount as shown. 

Use large dowels or broomsticks for 
the legs or turn them in the lathe. 
Screw the cleats in place and bore holes 
through them for the legs, extending 
the holes 14 in. into the top. Make a 





Lamp-Socket Caps Used 
as Floor Flanges 


FLOOR flanges for mounting %-in. 
Mm pipe on wooden bases may be im- 
rovised from the caps of old lamp- 
cket shells, which are already thread- 

Screw the pipe into a cap and 
imp it in the vise with the cap upper- 
ost. Plug the pipe with a bit of wood 
nd fill the cap with melted lead. Then 
rill two or three equally spaced hoies 
lt an angle through the flange for the 
unting screws.—W. C. W. 
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and trimmed, if desired, 
with tinted edges or a 
flower design in center 


BOOK REST 








LIST OF MATERIALS 


Pc. Description I wW.. Zs 
2 Sides— pine or birch 34 44 28 
2 Ends ae. 44 10! 7 
1 Top (E) re M ; 10% 14 
2 Cleats (F) ’ 11 
1 Bottom (C) 


pine or fir plywood ; Il 16 
1 Ratchet (G) 
maple or birch 


f 
4 Legs-—pine or birch l dia. 7 
1 Easel (D)—wire ie oF 15 
2 Pivot pins (A)—wire ; 1! 





Norte: All dimensions are given in inches. 








snug fit so no glue is required. Finish 
with one undercoat and two coats of 
light enamel.—F. CLARK HUGHES. 
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A sectional view through the center of the 
table and details of the adjustable book rest 


An Aluminum Lamp for Power Tools 


A LAMP that will throw a bright light 
on the work, yet leave the eyes in 
shadow, is a necessity for power tools, 
especially those used a great deal at 
night, as is the case with the machines 
in the average home workshop. If yours 
are not already so equipped, a home- 
made lamp like that illustrated is easily 
attached and throws 
a brilliant spot of 
light right where you 
want it. 

Buy a ten-cent alu- 
minum measuring cup 
and cut a hole in the 
bottom for the mouth 
of the lamp socket, 
which should have a 
nickeled shell, to har- 
monize. An easy way 
to do this is to impro- 
vise a tool as shown 
in the circle. The cut- 
ter is made from a 
heavy aeedle, and a 
bolt keeps the wooden 
block centered. 

In place of the 
wooden handle of the 
cup, if it has such a 


handle, substitute a small metal tube. 
The end of this tube can be slipped over 
the metal part of the handle, which is 
riveted to the cup. The tube then can 
be attached to the power tool by any 
convenient method, such as that shown, 
so that it can be moved about within a 
limited circle.—K. M. 





The lamp attached to a jig 
saw. The hole in the meas- 
uring cup, which forms the 
shade, is made with the im- 
provised circle cutter above 



















Prussian Blue Stored 


in Old Grease Cup 


PRUSSIAN blue, which is used so fre- 
quently in the machine shop, can be 
kept handy in a dispenser made from a 
44-in. grease cup and a piece of 2 by 2 
by \%-in. angle iron. One leg of the 
angle is drilled for wood screws, and 
the other is drilled and tapped to take 
the grease cup. A good place to fasten 
the dispenser is over the workbench 
as shown above.—-GEORGE MILLER 


SHOP HINTS 


Movable Rack for Wood-Turning Tools 


W0OO0D-TURNING chisels and small ac- 
cessories are usually kept in a rack or 
a cabinet on the wall of the shop. This 
is a neat and convenient arrangement 
if the lathe itself is placed near- 
by against the wall, but when, 
as not infrequently happens, the 
lathe is set up on a bench away 
from the wall or in some other 
location where such a rack can- 
not be used, it pays to make a 
movable stand of the type illus- 
trated. This can be wheeled right 
up to the lathe, yet moved out 
of the way when not in use. 

The accessory board is 10 by 
20 in., and the overall height is 





Pit Dug to Aid in Welding Big Gears 





A HOLE dug in the ground, with 
I-beams around the top, speeds 
up the rebuilding of teeth on 
heavy gear sections and similar 
parts of machinery. As the weld- 
ing proceeds, the piece is lowered 
with a chain hoist. To save hav- 
ing to lower the work at too fre- 
quent intervals, the welder’s seat 
is given a wide range of adjust- 
ability. It is supported on the 
end of a section of 3-in. pipe, 
fitted horizontally to a vertical 
section of 8-in. pipe by a collar 
and set screw so the seat may be 
moved vertically or horizontally. 
A small timber under a gear 


tooth serves to steady the work. 
with a 
J.C. 


The teeth are finished 
grinder on a flexible shaft. 


The Trick of Unfolding a Band-Saw Blade 


BAND-SAW blades, large or small, can 
be unfolded easily and safely by grasp- 
ing the proper loop as shown at the 
right. As the saw is always under con- 
trol when this method is used, it will not 
tangle or spring apart suddenly and 
scratch you.—ROBERT PUTZER. 
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43 in. Two kinds of base are shown. 
One was taken from a discarded dry- 
goods store cloak rack; the other was 
made of wood.—LOUIS A. LEMBACH. 





The stand is wheeled up to the lathe when needed. The base at left 
is made of wood; the one above was taken from a discarded cloak rack 
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Setting Router Bit to Cut 
Grooves for Inlays 


WHEN using a router bit on a drill 
press to rout out work for inlays of a 
certain depth, simply bring the router 
bit down on top of a piece of tin set on 
the work and use a piece of the wood to 
be inlaid as a guide for setting the depth 
gauge as shown above. The tin is used 
so that the inlay will project slightly 
for sanding.—_THOMAS B. OWENS. 
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HE correct temperature at 
which to quench steel during 
the tempering process may 
be determined easily with the aid 

f an electromagnet made as 
hown. The tool is brought slow- 
y to a red heat and the end of the 
ectromagnet is touched to the 
itting edge. When the temper- 
ture has been raised to the point 
here no magnetic attraction is 
vident, the tool has reached the 
ritical point and is quenched at 
nee in clean, cold water. It is 
then reheated and drawn in the 
sual way. 

This tester is much better than 

permanent magnet for the pur- 
ose because it never loses its 
trength and, since it has a lam- 
nated core, transmits heat slow- 

In fact, the end of the core 
1ay be placed directly in the fire for 
long enough time to make the test. 
The tool also has other uses, such as 
removing iron or steel chips from drilled 
holes, retrieving nuts, washers, and 
ther small parts that have fallen into 
naccessible places, and holding small 
parts in position for assembly. 

The core is merely a bundle of soft 
ron wires of small diameter, although 
hin strips of sheet iron may be used 

preferred. The coil form is made as 
hown from fiber. The shell of a burned- 
ut 100-ampere cartridge fuse is just 
he right size for the tube. The coil- 
etaining washers are cut from 1/16- 

fiber board, pressed into position, 

nd given several coats of shellac. A 


Holder for Using 


\ HOLDER made as shown from a strip 
aluminum or celluloid 114 in. wide 
i about 9 in. long is a convenience in 
isulting rolled-up blueprints. The 

is inserted in the circular end of 
holder and one edge is pulled out 
lar as necessary. A single weight at 


edge will then hold the print flat 
the table or bench. The size may 

to be changed to accommodate 
H. R. WALLIN. 





e blueprints. 
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GOOD BLUEPRINTS WILL HELP YOU BUILD BETTER 
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Witing Connectiona 


toggle switch is placed in the top of the 
tube and held with shims of sheet fiber, 
dipped in shellac. Before this is done, 
however, the coil is wound in even lay- 
ers. For 110-volt alternating current, 
use 114 lb. single cotton-enamel wire, 
and for 6-volt battery operation, use 
2 lb. of No. 16 single cotton-enamel wire. 

After the connections have been made 
and the switch inserted, several fiber 
washers are pushed into the tube to 
protect the wires and the bottom of the 
switch, and the core of soft iron wires 
is then forced into the tube. A metal 
band holds the wires together near the 
end, and it must be split as indicated if 
alternating current from a light socket 
is used.—W. C. CHENEY. 
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A great deal of 
skill is needed 
to keep the ball 
in motion. Left, 
how ball is at- 
tached to wire 


Small Striking “Bag” 
Made from a Ball 


INEXPENSIVELY made of scrap lum- 
ber and an ordinary sponge-rubber 
ball, this striking ‘“‘bag” is a good imi- 
tation of the real thing. The ball is light 
but quite fast, and its small size makes 
it harder to hit, so that considerable 
skill is needed to keep it in motion for 
more than a few seconds at a time. 

The platform is a 2-ft. disk of wood, 
the thicker the better, supported by 
two right angle brackets fastened to 
the wall. To attach the ball, first punch 
a hole through its center with a large 
nail. Bend double a piece of stiff wire 
about 1 ft. long, thread the free ends 
through diagonally opposite holes in a 
metal button or small metal disk, 
through the hole in the ball, and through 
the holes in another button; then twist 
them tightly together, pressing the but- 
tons well into the soft rubber. Bend 
the ends of the wire around a nail and 
wrap them several times around the 
first twist, to form a small loop. Sus- 


pend the ball by a piece of light but 
strong cord from a short link of stiff 
wire threaded through a screw eye in 
the center of the platform as illustrated 
RAFUSE. 


above.—GuyY A. 
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~, < Cs 4 
‘he, a Large blueprints are easily kept unrolled 
~~. / with this simple holder made from a strip 
rm ” of aluminum or celluloid curved as shown 









PROJECTS. SEE PAGE 122. 87 





SANTA CLAUS 
BRINGS A 






Sanding a chair leg. It is 
given a final polish with 
the back of the paper. At 
right, using cut-out pattern 
for seat as a guide to aid 
in boring holes at the cor- 
rect angle for the mortise 
to be cut in the chair leg 


First sawed as above, lent. 
the top crosspiece of 
the chair is then cut 
to a decorative curve 


TABLE-and-CHAIR 


O WELL designed and attractively 
finished is this set of children’s 
furniture that after Santa Claus 
delivers it on Christmas Eve, it 
may be left permanently in the living 
room without being unsightly or con- 
spicuous. Few pieces constructed by 
the writer have, indeed, aroused so 
much admiration among his friends as 
the little chairs of this set. 
Walnut, or red gum 
stained walnut, is excel- 
Quartered oak, 
while possessing extreme 
durability, would not per- 
haps blend so well with 


The back and front sections are glued first. Notice the 
counterbored holes in the rear legs for the bottom spindle 








By 


REGINALD O. LISSAMAN 


the average home furnishings 

Wherever possible, prepar 
all machined parts of a projec 
first, before making the part 
that require less work. In this 
way minute errors in scaled 
sizes will become of less con 
sequence. For example, the two 
back legs of each chair are first 
to be cut to shape, dressed and 
squared up ready for joint mak 
ing, then laid aside; next, the 
top cross member of the back, 
and finally the lower two to 
match. With the front portion 
of the chair, turn the legs, next 
the lower spindle, and _ then 
make the upper cross rail to 
match the spindle length. While 
at the lathe, the lower side 
spindles may also be turned out. 
Turn them very slightly longer 
than shown. 

Make all joints, and try the 
fit of front and back portions 
of the chair. When you have 
the back assembled for trial, 
measure the length of, turn, 
and place the three small back 

spindles. Lay out on cardboard a full- 
sized plan of the seat for setting the 
bevel gauge so the shoulders of the 
tenons on the side rails may be marked. 
Remember to make these in pairs. If 
you are doing the mortising by hand, 
cut out the seat plan and use it as a 
guide when boring for the tenon pock- 
ets in front and back legs. 

Plane the upper portions of the legs 
as shown to give the appearance of 
tapering. Round the upper ends of the 
back uprights. Then thoroughly clean 
up all parts. Assemble and glue the 
front and back as separate units, and 
the next day complete the job. Remove 
all surplus glue from the joints as soon 
as the work is clamped. 

The seat proper is formed from a 
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SET for the 


piece of 1-in. pine or other soft- 
wood cut to fit the seat frame but 
small enough so the leather shaped so they wil 
covering may be tacked all engage a groove in 
around the edges. Two or three the rails. Each corn- 
plies of heavy cloth are laid on er brace must be 
the board before covering it with notched to let a 
the leather. Place the seat bat- button be placed 
tens in such a manner as to raise ¢!0se to the corner 
the seat surface about 3/16 in. 
above the surrounding frame. The 
seat is held with thin screws 
through the battens from under- Below, 0 cardbeerd 
; " gauge for marking 
neath. Let it remain loose, how- the dowel holes on 
ever, until the frame has been all the table legs 
stained and finished. 

The table is a straightforward 
piece of work, and it is necessary 
merely to follow the drawings. 
Square up and dress all legs be- 
fore turning. The turned lower 
spindle, which matches the spin- 
dle at the front of the chair, may 
be turned from a 11'4-in. square 
piece if you first glue material 
around it at the middle from 
which to turn the raised beads. 

The side and end rails are cut 
‘on the square” both ways, with- 
out leaving extra material for the 
joints, as the parts are to be 
doweled together. Note the dowel- 
ing gauge, which is composed of 
a card sandwiched between two 
pieces of scrap lumber. Always 
be careful to apply a gauge of 
this type from the face side or 
edge of the stock being marked. 

It is best, at least for the ama- 
teur, to assemble both ends of the 
table first, and wait until the 
following day to complete the 
assembly, rather than to attempt 
ill in one operation. 

After assembly, cut and place 
the frame corner braces at al- 
ternate corners and fasten the 
top on with two “buttons” to a 
long side, and one at each end. 





The top is fastened 
with wood “buttons” 





Seat Plan 
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Side View 


FRONT LEG CUT 
AWAY TO SHOW 


Children 







In oval, battens aré screwed 
on to carry the seat. Note 
how seat leather is tucked 
into the corners. At right, 
a chair ready for finishing 
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Vorking drawings. The thickness of some parts is optional; if you buy the 














rough lumber and dress it yourself, you can make them thicker 
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RIGINALLY designed as an in- 

expensive illuminated fountain 

for temporary use indoors at 
a church bazaar, the project illustrated 
below proved so successful that its de- 
signer, Ralph T. Merriam, of Altadena, 
Calif., removed it to the lawn of his 
home as a permanent feature. 

The principal expense lies in having 
the shallow tank and the deeper central 
light well constructed from galvanized 
iron by a sheet-metal worker. Suitable 
diameters and a few other dimensions 
are suggested in the drawings, but the 
size can be modified to suit conditions. 

Four small colored electric lamps are 
mounted in the central well, the bottom 
of which must be drilled to admit the 
light cable and the copper tube sup- 
plying the fountain. Install water and 
electric connections, then build a rough 
platform of the required height to sup- 
port the water tank. 

A disk of pebbled glass must be ob- 
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SECTIONAL VIEW 


Method of making the 
fountain, Note that 
the bricks are piled 
up without mortar so 
there is no difficulty 
in taking the whole 
apart if necessary 


When spring arrives, 
the fountain can be 
removed to the gar- 
den where it will be 
unusually effective 
for cutdoor parties 
given in the evening 


Flashing Lights Illuminate 
Picturesque Fountain 


tained to cover the well 
opening, and in the cen- 
ter of this is mounted an 
ordinary shower-bath 
spray head of the type 
shown. A foot or two of 
the rubber tube should 
be left attached to sim- 
plify the connections. 
Copper tubing % in. in 
diameter will supply all 
the water required. It 
should be brazed to a 
hose coupling. 

A good location for 
the fountain is in a cor- 
ner of the hall so that 
the drain and_ supply 
hose and the electric 
cable may be carried out 
behind it. If a central 
location is preferred, the 
hose and cable should be 
blocked on each side with 
boards having one edge 
beveled, and the whole 
covered with rugs. Put 
water hyacinths or other 
suitable plants in the 
tank and place small 
trees, potted plants, or 
shrubbery around the 
brickwork. When spring 
arrives, you may wish 
to move it outdoors into 
a corner of your garden. 

Another appropriate 
place to put the fountain 
is in a corner of the sun 
porch, or perhaps even in 
the center if the room is 
large enough. By using 
ingenuity, you can un- 
doubtedly devise many 
artistic arrangements. 

If flashers are used 
with the colored lights, 
a very novel effect is 
produced as the various 
bulbs wink on and off. 
Of course, the lights can 
be left on all the time if 
preferred.—HI SIBLEY. 
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Hollow Rubber Ball Carries 
Sponge for Labeling Boxes 


HIPPING clerks and others who have occasion to 
S paste labels on boxes and crates can make a handy 
moistener by cutting a small circular section from 
a hollow rubber ball, as shown. Drop a piece of lead 
or even a large iron washer inside the ball and pack 
the rest of the space with a sponge, which should 
protrude a trifle. The sponge is dampened by squeez- 
ing and releasing the ball in a pan of water or under 
a faucet. The purpose of the weight is to cause the 
ball to roll with the sponge up if placed on a flat 
surface.—G. E. HENDRICKSON. 





Two Corks Are Better than One 


MUCH-USED bottles, such as 
those holding chemicals re- 
quired about the house and 
workshop, are easier to un- 
cork if they have two corks 
instead of one. Coat the 
larger ends of each cork with 
cellulose cement or water- 
proof glue, then stick them 
together, as at the left. The 
upper cork will serve as a 
handle. When one cork be- 
comes worn and compressed 
from long use, the position of 
the corks may be turned 
around.—G. S. G. 





Keeping Shellac Cork 
from Sticking 


CORKS are often 
used to close shellac 
bottles because it is 
so easy to set the 
brush handle through 
them and thus have 
the brush always 
ready for immediate 
use. However, the 
cork becomes badly 
stuck if the shellac 
is not used for some 
time. I prevent this 
by coating the edge 
of the cork with a 
little heavy lubrica- 
ting oil.—B. K. 
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trolled with the hand blowpipe, 
which has a built-in valve. The 
‘eo € U U mM — e Cd Nn e 4 O O r easiest way to control the air is 
by regulating the speed of the 
motor, and this is done with a 


foot rheostat. If a rheostat is 
not available, use an air valve 
controlled by a foot pedal. 


The air valve shown in the 
circle below was a discarded 
one originally used to operate 

HERE electricity and city gas twin air horns on an auto. In 
are available, a soldering and’ this case the air hose was cut 
annealing torch for metal in two and the ends connected 
craftwork can be made from an old’ with the valve. As the extra 
vacuum-cleaner motor and a hand outlet was not needed, it was 
blowpipe of the comparatively inex- plugged. 
pensive type sold by dealers in deco- The foot pedal is easier to op- 
rative metal-working supplies. erate if a spring is placed under- 

Remove the motor from its frame neath. The spring shown with 
and mount it on the bench, on a shelf the pedal is a common spring 
or bracket under the bench, or on a clamp.—W. T. BAXTER. 
separate baseboard, as 
most convenient. A sep- 
arate baseboard is best 
if the apparatus is to be 
moved about. 

Take off the connec- 
tion that goes to the dust 
bag, and in its place put 
a piece of wood, using a 
gasket compound be- 
tween the wood and the 
metal to prevent air 
leaks. Attach a small 
funnel, as shown, over a 
hole bored through the 
board. Use tacks and 
cement around the edges. 

The gas may be con- 






























Using the blowpipe to anneal a Right, a sal- 
copper bowl. Asbestos board pro- vaged air valve 
tects the bench top from the heat serves when a 


How to mount the vacuum-cleaner blower. 
The dust connection is replaced by a piece 
of wood to which a small funnel is attached 


rheostat cannot 
be obtained. It 
is operated by 
using a pedal 
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A foot rheostat controls the speed of the 


motor and thus regulates the volume of air This is a type of hand blowpipe commonly used. It 


has a built-in valve for regulating the flow of gas 





Homemade Apron for Shop Use | 
: . : yo ee WITH TAB AT TOP 
Clips on Without Strings £162.08 ae with rae ar x 
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TRONG cloth, an inexpensive chain-type tie holder, two y 
garter loops or overall button tabs, and needle and thread 


are all the materials required to make a stringless work 


apron of the convenient type illustrated at the right. It is ae abs 
especially useful for shopwork because there are no tapes or 
6" 




















strings to come loose or catch in machinery, and it can be 

lipped on and off in an instant. 
The cloth is cut out as shown, with a small tab at the 
yp to be passed through one side of the tie holder, which Bs 
1 sewed in place. The small section of chain is removed 
rom the tie holder as only the clip is needed. A short piece | 
narrow cloth tape is passed through each of the button y 

tabs and sewed on as indicated. 
\ ‘he tie clip securely holds the top of the apron to vest 4,, apron can be put on 
hirt front, while the two button tabs are looped over the in a jiffy. A tie clasp 
pender buttons of the trousers.—LAWRENCE N. OLSEN. and button tabs hold it 
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Timesaving Way to Clamp 
Work to a Faceplate 


The straps are quickly adjusted by turning cap screws, used in 
place of the ordinary loose and inconvenient blocking pieces 


N CLAMPING work to a lathe face- 
plate, the use of loose blocks to level 
up the straps may be eliminated by the 
method shown in the accompanying il- 
lustrations. The exact blocking height 
is obtained by screwing in or out a 
cap screw or bolt. As the hold-down 
bolt is also tapped into the faceplate, 
there are no unattached pieces to drop 
out of place when the bolts are loosened 
for adjusting the work. The photograph 
above shows a set-up used for boring 
out a pulley to take a larger shaft. 
To adapt the standard slotted face- 
plate for using three clamps of this 
type, drill and tap holes for 
3,-in. Cap screws as in Fig. 
1. Note that the alternate 
sets of holes are spaced 
4, in. closer to the center. 
This arrange- 
ment of the holes in combi- 
nation with the slot in the 
strap enables work of any 
diameter within the range 
of the faceplate to be ac- 
commodated. 
The faceplate shown in 
Fig. 2 was made 
ly for this method of 
clamping and provides for 
the use of four clamps on 
the work. Any machine 
shop can easily make up 
faceplates of this special 
design to suit the kind of 


staggered 


especial- 


diet Stran(s 


work ordinarily handled. 

When turning the 
pattern for a casting of 
this type, add from 1/16 
to 3/32 in. to the pat- 
tern wherever it will be 
necessary to machine 
the casting so there will 
be sufficient stock for 
the purpose. Sounder 
metal will be obtained 
if the use of a baked 
core is provided for on 
the pattern by making 
core prints as in Fig. 3. 
It is not necessary to 
make a core box be- 
cause all foundries have 
round stock cores that 
can be cut off to any 
length desired. The 
clamp straps are made of mild steel as 
in Fig. 4. 

The dimensions given are the maxi- 
mum for the usual 9-in. swing lathe, 
and the design is sufficiently strong for 
any work likely to be done on this or 
any 11-in. lathe. 

If, however, only light metal work is 
to be chucked, the pattern work may be 
simplified considerably by omitting the 
ribs and outer rim. Incidentally, making 
the outer ring extend farther than the 
hub allows the faceplate to rest firmly 
on the bench without rocking when 
work is being set up.—D. A. PRICE 
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Wire Brush Cleans Slots in Armature Core 


STRIPPING an armature core of old 
insulating strips can be speeded up by 
placing the armature horizontally in a 
V-rack or vertically in the vise, com- 
mutator down, and brushing the pieces 
from the slots with a wire brush. The 
ends of the wire bristles engage the in- 
sulating-strip material and remove them 
easily. This is also an aid in cleaning 
the core of patches of rust and frag- 
meats of old paper or fiber.—W.C.W. 


Jig-Saw Patterns Made 
with Photo Enlarger 


JIG-SAWING is a fascinating craft, but 
many individuals have difficulty in 
making accurate patterns, since some 
skill in drawing is required. Magazine 
drawings are often made on squares to 
facilitate enlarging them to full size, 
yet even that method calls for consider- 
able tedious work. If, however, a photo- 
graphic enlarger or lantern-slide pro- 
jector is available, perfect results may 
be obtained by tracing the small image 
on celluloid, then projecting it directly 
on the wood or other material, where 
the tracing is made full size. 

If no sheet celluloid is on hand, re- 
move the emulsion from some photo- 
graphic film by immersing the latter in 
a lye solution (114 oz. lye in 1 qt. 
water). Wash and dry the celluloid. 

Select the desired drawing, and with- 
out removing it from the magazine 
page, place a piece of celluloid ever the 
design and fasten it with tape. Trace 
the drawing with an ordinary steel pen 
and India ink. A bit of alcohol-mois- 
tened cotton will rectify any mistakes. 

Place the celluloid tracing in the en- 
larger or projector and focus directly 
on the material. Trace the outline with 
a soft pencil—-NATHAN SPERBER. 


Sawing the outline after it has been traced 
on celluloid and projected as in upper photo 
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SIMPLIFIED SCALE MODEL OF A 


Stainless-Steel Amphibian 


By 
DONALD W. CLARK 


IRST stainless-steel plane built for other than 

experimental purposes is the 285-h.p. four- 

passenger amphibian known as the Fleetwings 

Sea Bird. It is put together by a special welding 
process that makes the hull and wing practically a 
one-piece unit and does away with all protruding 
rivet heads. 

The span is 40 ft. 6 in.; overall length, 31 ft. 5 in.; 
height, 12 ft. 6 in.; weight empty, 2,285 lb.; useful 
load, 1,130 lb.; maximum speed, 150 m.p.h.; cruising 
speed, 135 m.p.h.; landing speed, 47 m.p.h.; rate of 
climb, 900 ft. per minute; service ceiling, 15,000 ft.; 
cruising range, 450 miles. It is powered with a 
Jacobs seven-cylinder engine. 

Any model builder should enjoy making a scale 
model of this neatly designed plane. The one shown 
is on our usual scale of % in. equals 1 ft. There are 
twenty-six parts. 

Wires brace the tail on the real ship, but struts 
are used on the model for simplicity. The recess in 
the hull for the center section can be cut in with a 
coping saw, and this should be done on the blank. 

The entire plane is painted light gray or aluminum, 
and the cowl recess, tires, windows, and trim are 
black. The nose of the hull should be painted light 
brown to represent a cork-board bumper. 
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OF 3 DIA.BOLTS 
SPLIT AND GLUED ON 


Painted light gray or 
aluminum with black 
trim, this model of 
the Fleetwings Sea 
Bird has a special 
appeal because of 
the unique construc- 
tion of the original 
plane. The wing 
spread is I5!/, in., 
the overall length 
fe 115% in. The parts 
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Front, side, and top views of the Sea Bird, detail drawings of hull, wings, and other parts, and a scale in inches for finding dimensions 
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TEMPLATES to Improve 


By HOWARD R. HEYDORF 



































HEN several identical parts have to be turned from 

wood, the use of templates, provided they are 

properly applied, will give surprising accuracy 
and speed. 

Templates are best constructed from wood that is about 
1g in. thick and at least 1 in. wide in the narrowest place 
after the pattern has been shaped. The design is carefully 
drawn on the face of the strip, which should be of a close- 
grained wood, well sanded to present a smooth surface for 
marking. The profile is then cut out on a scroll or a band saw. 

There is one refinement in making the template that well 
repays the little extra time required—sawing it at a slight 
angle so that the back of the working edge is undercut but 
the sides of the indentations are left square. This can be 
done by cutting a groove at the desired angle in the edge 
of a heavy scrap of wood and inserting the template strip 
in the groove so that it may be conveniently held for saw- 
ing, as shown at the left. 

All templates, of course, must have some means of 
A grooved block holds limiting the depth of the cut and regulating the proper 
: diameter of the turning. 

A grooved wooden strip is used to hold the templates 
when turning bowls and similar faceplate work. The size 
is regulated by turning the outside of the block to its 
largest diameter and the inside to its smallest diameter. 
The article is then turned and tested as shown, the wooden 
strip being held snugly against the rim during the testing. 

For turning small spindles, the template may usually be 
held in place with one hand while the other grasps the 


the strip at an angle 





lf the template is mounted parallel to the bench, it is well to add 
a small arm as shown below so it cannot be accidentally knocked 
down in case the template edge happens to be struck by the work 
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With practice, the template can be held in one hand while the 
tool is manipulated with the other. The tenons are turned first 
and then used as stops to gauge the finished size of the spindle 







For intricate work the templates are made in sections and in- 
serted in a slotted wooden strip supported by arms. They 
should fit tightly enough not to shift unless purposely moved 
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cutting tool as illustrated. The tool handle is clamped be- 
tween the arm and the operator’s body. With spindles of 
this type, the tenons are first turned to size and thus regu- 
late the diameter of the rest of the turning. 

For all ordinary spindle turnings, the templates may be 
of two slightly different types. They are held in position on 
the end of an adjustable arm, the details of this are clearly 
illustrated. As the work takes shape, the template is moved 
closer till it fits perfectly. 

The template may approach the turning at two different 
angles. When it is at 45 deg. to the top of the lathe bench, it 
is more easily seen. If it is parallel to the bench, it is best 
to use a small arm to prevent the pattern from being 
knocked down in case it should accidently drag on the shaping. 

There is another type that is used only occasionally when 
a turning of intricate design is being shaped. A slotted 
wooden strip is supported between two of the wooden arms. 
Into this strip the sections of template slide. Small grooved 
strips on the tops of these limit the size of the spindle. In 
use, the spindle is turned for each pattern in turn, which 
makes it much easier than working down the whole spindle 
at once. Once adjusted, the arms are not moved during the 
turning operation. 

It is important that the lathe be operated at the correct 
spindle speed at all times when using templates, as nearly 
all the finishing should be completed with the cutting tools. 





Template set at a 45-deg. angle by means of a 12-in. 
long adjustable arm, Clamp the base to the bench top 
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—- Two gay but inex- 
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Testing a bowl with a combination outside and inside template 
held on one strip. The lathe need not be stopped while doing this 
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In this case the finished size is regulated by the unturned wood at one end and 
by a small projection that butts against the dead center at the other end 


Candy-Bearing Trees Decorate Christmas Table 


WO colorful and amusing 
“trees” for the Christmas table 
are shown at the left. One is a 
little tin tree with gumdrop fruit. 
It is made by cutting a clean, 
shiny tin can as indicated and 





twisting the branches. The trunk 


ends. Cotton is piaced around 
the base. 


large bun or a cake for its base. 
A candy stick serves as the trunk, 
and a pyramid cut from a stale 


toothpick. Do not use pins for 
this purpose.—K. L. ROBBINS. 


is then soldered to one of the can 


The bread-and-candy tree has a 


loaf forms the foliage. Candy 
“fruit” in various colors is se- 
cured to the bread with pieces of 
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POPULAR type of split-phase 
motor is shown in Fig. 1. This 
motor is somewhat peculiar 


because the field rotates and 
the armature is stationary. To carry 
the current to this rotating winding, 
two brushes are used; these bear on 
two brass rings that connect to the 
ends of the windings. The brushes and 
rings require attention from time to 
time to see that they make perfect 
contact. The insulating contact block 


is removed for inspection, and one brush 
is taken from its socket by loosening 
the threaded bushing in order to com- 
pare it with a new brush. It is appar- 
ent in this case that the old brush has 
worn considerably shorter than it 
should be for safety, so a new pair of 
brushes must be installed. 
next step is to loosen the 
small nuts on 
tions apart (Fig. 
contact rings and clean 
with fine sandpaper (Fig. 
2). This can usually be 
but if deep grooves 
have been cut in the rings, 
the only remecy is to place 
the rotor in the lathe and 
take a cut them 
with a facine Then 


four 


ine 


me end and pry the sec- 
Examine 
the 


the brass 
surface 


9) 


done, 


across 
tool. 
rub them with sandpaper 






Fig. 2. 


Fig. 3. Reversing rotation of motor 
by interchanging of the 


two wires 


SERVICING 


Split-Phase 
HOME WORKSHOP 


MOTORS 


Fig. |. 


t 


moved and com- 
pared with a new 
brush, if 
able. Badly worn 
brushes 


r 





The 








By 
Harold 
P. 
Strand 


¢ One of 
he brushes is re- 
avail- 


must be 
eplaced with new 


speed. A 


speed changes. 








EXTRA FIELD WINDING STARTS MOTOR 


Cee among the many types of motors found in 


the averaze workshop is the split-phase motor. 
has two windings on the field section, one of which is 
used only during the starting period. An automatic cen- 
trifugal switch opens this winding circuit after the motor 
has attained full speed, and the operation is then that of 
a single-phase, straight induction motor. 
the two windings, a sort of temporary two-phase action 
is produced, which is sufficient to start the motor. 

Such motors are useful for light power purposes. The 
illustration above shows two of them in a rather novel 
combination, but one that has proved very effective. The 
original motor, which forms the headstock of the lathe, 
has but one speed and is limited in its power application 
to wood turning and such work as requires one medium 
slide rest was made for this lathe to enable 
light metal turning to be done, and this calls for several 
By fitting a four-step pulley on the ex- 
tended motor shaft and using the second motor with a 
similar pulley to drive the former, just like an idle head- 
stock in conventional lathes, four speeds are possible. 


It 


By means of 











sec- 


tions of the motor are then taken 
apart and the bra 


3s rings cleaned 


until the contact rings are very smooth. 

Open the centrifugal switch, which 
is located just back of the brass rings, 
with a screw driver for checking. The 


curved contact surfaces should be 
cleaned, if necessary, and the spring 
tension checked. If the parts appear 


dirty or gummy, clean them carefully 








with a rag or brush, but 
do not lubricate them at 
all. 

If it is desired at any 
time to reverse the ro- 
tation of the motor, it is 
necessary only to inter- 
change the two leads that connect to 
the screws at the brass rings (Fig. 3). 

It is well to test the rotor windings 
for a ground or leakage to the iron 
core with a test lamp— in this case, a 
socket and lamp that plug into an out- 
let and have two wires connected in 
series with the lamp in the socket base, 
so that the lamp will light when the 
two wires are touched together. One 
wire is touched to the iron core and 
the other one is placed on both rings 
as in Fig. 4. The lamp does not light 
from either ring, so we assume the 
windings are free of grounds. If the 
wires are placed on the two rings, the 
lamp should light, which indicates that 
the winding is probably continuous. 

The parts of the motor, excepting 
the wound section, should be well 
washed in gasoline and wiped with a 
cloth until dry. The bearings are 
bronze bushings. While a well-lubricat- 
ed sleeve bearing should wear for a 
long period, (Continued on page 128) 
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Modern Doll House 





FOLDS FLAT FOR STORAGE 


Built almost entirely of fir 
plywood, the house is simple 
and inexpensive to construct 





ees 








W. J. GEE, JR. 


ANY city dwellers live 

in small apartments 

where a good-sized doll 
house cannot conveniently be 
stored when not in use. To 
solve this difficulty, I devel- 
oped what may be called a 
“prefabricated doll house.’’ Assembled, 
it is 18 in. high, 20% in. long, and 1214 
in. wide, yet it may be folded to fit into 
a cardboard suit box. 

With the exception of the four up- 
right corner posts and some minor 
parts, the house is made of 4-in. Doug- 
las fir plywood, of which 18% sq. ft. 
are required, allowing for about ten 
percent waste. 

The size and architecture may be va- 
ried, but I chose a modern design be- 
cause it conformed to the idea of pre- 
fabrication. Assuming that you wish to 
follow this plan, start the construction 
with the floor and the roof, for these 
two sections are alike in every detail 
but one. They are both 12 by 20 in. and 


DECEMBER, 1937 


r 






Three details and, be- 
low at left, the second 
floor and one partition 





Partition 


fy 


Although the main part of the house is 12!/2 in. wide, 20!/5 in. 
long, and 18 in. high, the whole structure, including the 
extra porches, folds up for storage in a cardboard suit box 











MOLDING 


». 


FLOOR AND ROOF 





_-CORNER POST FITS 


Floor 
Detarl in the fact that it has a 2-in. wide 





The house with one side open as it 
appears when furnished. Below, one 
of the two identical end sections 













notched out % in. square at the corners. 
While cutting these two pieces, make a 
third piece exactly the same to be used 
later for the second-story floor. Ply- 
wood trim 1 in. wide should be placed 
all around the floor, and a similar piece 
2 in. wide around the roof, as shown. 

The eight sockets Zor the corner posts 
are simply pieces of solid material 
about 1% in. square and the same 
height as the trim in each case. They 
are notched out % in. square. 

The roof differs from the floor only 






trimming piece mitered horizontally 

around the top edge of the other 2-in. 
strips, as indicated, to conceal the sockets from 
above. 

The two ends are identical. Start with the 
four posts, 1 in. square and 17% in. long. Cut 
down the ends on two sides to % in. square for 
a distance of 11% in. from the top and 1 in. from 
the bottom so the posts will fit into the corner 
sockets. Exactly in the center of these posts, 
measuring from inside (Continued on page 118) 
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Small Photo Frame 









TURNED FROM PEWTER OR WOOD 























The finished pewter 
and, at right, 
the working drawing 


frame 


™ ITHER pewter or hardwood may be 
used for making this small modern- 


looking photo frame. If pewter is used, 
the castings are made in wooden molds 
and finished on a small engine lathe or 
on a wood lathe equipped for cutting 
metal. 

The base is first machined off on the 
with the casting held in the 


bottom 





aA 


Bicycle Pump Sets Off 
Big Tin-Can Popgun 


A NOVELTY noise maker that works 
like a huge popgun may be made from 
an empty tin can with a tight-fitting 
friction top. A hole is punched in the 
bottom of the can to receive a valve 
stem from an old bicycle inner tube, 
which is screwed tightly in place. When 
the cover is put on and air is forced 
into the can by means of a bicycle 
pump, the cover flies off with a loud 
report.—NORVAL WRIGIIT. 





OR 


chuck. It is then turned over 
and finished on the top sur- 
face. The post is turned be- 
tween centers with a dowel 
end on the bottom to fit in a 
hole in the base. 

For the top member, a cast- 
ing is prepared in a ring mold 
turned in a piece of wood. The 
cast ring is placed in the 
chuck with the jaws on the 
outside, and the inside is 
then turned to size. The groove 
for the picture is made with 
a very thin cutting-off tool, or 
a tool improvised from a 
worn-out file. After the inside 


Turning the groove in the ring to hold the 
picture and, in oval, machining top of base 


is finished, the ring is gripped in the 
chuck with the jaws on the inside, the 
metal being protected by pieces of soft 
copper or lead. It is finally polished 
with very fine garnet paper or fine steel 
wool and oil. 

The post should be a press fit in the 
hole in the base, and a slot is cut in the 
top of the post to fit the ring. A sec- 
tion is cut from the ring so a picture may 
be inserted in the groove as shown. The 
ring is then soldered into the slot. 

For use on a dresser desk, the frames 
are best made in pairs. When turned 
from wood, they are constructed in 
much the same manner, but the ring is 
made a little wider. Finish them to 
match the furniture on which they are 
to be placed.—D.M. 







Alarm Clock Opens Furnace Draft 


ONE of the simplest ways to rig up an 
alarm-clock type of furnace control for 
turning up the draft on an ordinary 
coal-burning heating plant is shown in 
ihe accompanying photographs. 

The mechanism of an alarm clock of 
the type illustrated is removed from the 
case, and the alarm-winding spring is 
cut away with snips. The alarm bell is 
removed. Next the ratchet and 
pawl on the alarm-winding shaft are 
soldered up or fastened with a machine 
screw and nut, otherwise it would be 
difficult to screw the winding key on and 
off the shaft. The works may then be 
replaced in the case. 

Remove the ring or handle from the 
alarm-winding key and attach a rod 
about 5 in. long in its place after bend- 
ing an offset in the rod to enable the 
key to be screwed onto the shaft. 

A wooden shelf is fastened over 
the furnace in about the position 
illustrated, and clips are provided 
to hold the clock firmly, yet al- 
low it to be removed for windins 
and setting. The connection be- 
tween the balance bar or regula- 
tor of the furnace and the rod 
extending from the clock is mere- 
ly a piece of wire bent at each end 
in the shape of a hook, as shown. 
At night the clock is wound and 


also 








set so that the alarm mechanism will 
operate at the required time, which may 
be as much as two hours before heat is 
required throughout the house in the 
morning. This has to be found by ex- 
periment.—ARMISTEAD WIIARTON. 






































When the alarm rings, 
the regulator bar drops 
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The two sections of the 
platform are joined in- 
to one unit by the 


ek ggg Ta ke- Down P | OC tfo rm 


FOR DISPLAYING MODEL RAILWAY AT CHRISTMAS 


CSIGNED for those who set up a temporary 
By e . E | mer B | oc k model-railroad display each year during 
the Christmas season, this portable plat- 
form contains a basic wiring system that will 

take care of any train-system hook-up. 

Screw each section of fir plywood to a wood 
framework made from 13/16 by 3%-in. well- 
seasoned pine strips, using 1'4-in. No. 7 flathead 
wood screws. Where the bracing strips cross 
each other in the center, fit a lap joint and hold 
together with a 2'4-in. No. 7 screw. 

Place the sections together, upside down, on 
sawhorses. Clamp adjacent sides so the tops of 
both sections are flush, and bore three equally 
spaced holes to take \4-in. carriage bolts 21% in. 
long. With a tightly stretched string, level up 
the ends of the sections and fit strips of 13/16 
by 6-in. pine around the whole, letting them 
project 1 in. above the (Continued on page 114) 
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g PLYWOOD TOP ; : PARALLEL CIRCUITS 


1! 
TRANSFORMERS TO CENTER TOS ii! FOR HOUSES, LAMP- 


The braced underside. In POSTS, ETC. 
circle, short wires make WASHER N | 
connections across the Vy" x 2Vo"— } 
center joint. Right, how eae 3 
apron is bolted to side- SIDEPIECE RHEOSTAT 
pieces, and wiring diagram %" WIDE APRON 
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ing at BACTERIA 


Invisible Plants That Destroy Human Life, 
and at the Same Time Make Life Possible, 


Provide Fascinating Subjects for Study 


By MORTON C. WALLING 





ESTROYING life wherever they can, yet making 
much life possible, bacteria are among the most 
fascinating of all the minute things on which to 
turn your microscope. These infinitesimal objects, 

classified by science as plants, are essential to innumerable 
forms of life. For even while bacteria are spoiling our food, 
they are busy manufacturing chemicals necessary to natural 
food production; and while they are causing the most deadly 
diseases that afflict mankind, they are preventing disease 
from wiping man from the face of the earth. They are at 
once among our best friends and our worst enemies. 

Biologists liken them in respects to fungi. They are close 
relatives of the alge. Often you will hear them referred to 
as germs or microbes. Strictly speaking, however, “bac- 
teria” is the proper name for them. Although some diseases, 
malaria for instance, are caused by tiny animals called pro- 
tozoans, the majority of our most familiar and most danger- 
ous illnesses are the result of poisons produced by bacteria 
growing in our bodies. 

For detailed study of bacteria, a high-grade microscope 
having a substage condenser and oil-immersion objective 
lens, and magnifying 1,000 diameters, is desirable. How- 
ever, it is entirely possible to see the larger bacteria at 
magnifications of a few hundred diameters with the better 
grade of amateur microscopes, although considerable pa- 
tience may be required in preparing the specimens, arrang- 
ing illumination, and focusing. 

It is well to insert a warning here: Disease-causing bac- 
teria can be more dangerous than T.N.T., if improperly 
handled. The pathogenic kind cause diseases like diphtheria, 
tuberculosis, and boils. Fortunately, there are enough 
harmless bacteria available to make it unnecessary for the 
amateur microscopist to experiment with the dangerous 
ones. Because of the possibility of unintentionally raising 
a crop of deadly microérganisms, you should not undertake 
the culture of bacteria unless you are working under a com- 
petent instructor. Likewise, do not attempt to make slides 


lf your instrument is not of bacteria from sores, the mouths of diseased persons, or 
fitted with a substage dia- other infected sources. 
phragm, you can improvise You carry with you, wherever you go, billions of bac- 


one that will improve its 


: teria upon which you can draw for specimens. They are, 
performance considerably 


for example, in your mouth. To obtain a supply, scrape the 
inside of your cheek or the surface of your teeth with a 
clean fingernail or the broad end 
of a toothpick, and transfer the 
accumulated material to a slide, 
. F to be treated as described pres- 
Ball-like . we 4 lCortksctrewlike ently. Other sources of “oh 
Coeck > —\) Spirilla for study include stagnant water, 
“Shee . . ua the water from hay infusions, 
manure and other animal ex- 
creta, buttermilk, sour milk, 
sweet milk (whether pasteur- 
ized or not), and soil from the 
garden. Usually you can obtain 
a considerable collection simply 
by touching the tip of your 
tongue to a clean slide. 
The ability to see bacteria well 
depends largely on the prep- 
aration of mounts, particularly 


THREE KINDS 

OF BACTERIA 

Her ire examples 
of the three general 
types of bacteria, 
as seen by the mi- 
croscope. Each of 
these groups has 















many SUNCGIVISIONS 
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Through Your Microscope 










































ng 1 Liquid containing specimens can be spread Another way is to smear it directly on a 
rst by rubbing it between two pieces of glass clean slide with the aid of a wire loop 
to 
ts, 
le 3 To kill the tiny plants, burn a few drops 4 A stain is applied with a medicine dropper 
d, of alcohol over them, as illustrated below to make the details stand out more clearly 
al 
ly Several forms of bacteria from the human 
Be mouth. Note the odd chainlike pattern 
at 
3€ their staining. Some workers spread 
LO them in a thin film on thin cover 
c- glasses which later are inverted and 
s, mounted on slides. Others mount them 
- directly on slides, and may or may not 
so protect the preparation with a cover 
a glass. 
First of all, have your slides and 
e cover glasses absolutely clean. Scour 
e them thoroughly and wipe them with 
- a soft, greaseless cloth such as a Turk- 
t ish towel or some similar material. 
r Your bacteria will be either suspended in a liquid, or in 5 After rinsing, a cover glass may be added " 
- the form of a solid. If a solid, convert the material into a if desired, and sealed with Canada balsam a a ae 






. liquid suspension by dissolving some of it in distilled water, 
or in a normal saline solution—six-tenths percent table-salt 
. solution in water. Spread the liquid in a thin, uniform film. 
; If you are using the cover-glass method, place a drop of 
, the preparation on a clean cover glass, bring a second cover 
glass into contact with it, and immediately draw them apart 
with a sidewise, sliding motion. With a little practice, you 
can produce thin, even films. You then have two cover 
glasses containing the specimen. You can hold the glasses 
in your fingers, although most workers who use this method 
prefer to hold them with cover-glass tweezers. When mak- 
ing a preparation directly on the slide, pick up a small drop 
of the bacteria-laden liquid with a wire loop—platinum : 
usually is used—and transfer it to the center of the slide. Ne 
With the loop, spread it in a thin film. If the slide is per- 
fectly clean, this will be done easily. Let the film dry by this, but only the more common ones will be described. A 
evaporation. widely used method is known as flaming. The cover glass 
You are now ready to fix the bacteria—to kill them and _ or slide is passed rapidly through the tip of a gas or alcohol 
preserve their form. There are a number of ways of doing flame three or four times. Each (Continued on page 135) 
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OP -IONAL) WIR ROM 


SOME HANDY ACCESSORIES ee i Wee 
FOR YOUR MICROSCOPE WIRE SEAL“ ae ye 


N GLAS 





Useful in working with bacteria, 
the three easily made tools illus 
ide licte Mal-1a ciel To M711 Mel coh fol of. 
convenient for nile lah Mme lialciam diate f: 
of amateur microscope study. The + 
ALE: oop set in a giass handle —a"* 
s ideal tor transferring specimens 
to slides. Tweezers made of 


spring elgehs. grip cover glasses 
| ’ ix Nal 4 
securely. The simple s c . & 
ieee ines FOLD BACK-7 ' 
f eases | helmet elaliges yi 
STRIP OF SPRING BPASS FOR 


WEEZER 
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NOVEL TESTS OF 


Static Charge Breaks Stream of Water 


RUB a hard-rubber comb, or a stick of sealing wax, briskly with a 
woolen cloth and hold it near a fine stream of water. The solid 
stream will break immediately into a spray, the water particles re- 
pelling each other as they become charged by induction from the 
static electricity produced 
by friction on the comb. 
When the comb is removed 
from the neighborhood of 
the stream, the latter 
becomes solid again. 






















Scientific Laws 








Simple Direction Finder 













Locates Source of Sound 


A SIMPLE direction finder for sound waves 
can be made with rubber tubes and paper 
funnels, as shown above. By placing the 
ends of the tubes to your ears and turning 
the apparatus until the sound is equally loud 
in both ears, you can find the direction of a 
ticking clock or other source of sound. 





























boiling water and the 
other with ice water. 
The cold water will 
drip slowly into its 
jar, while the hot 
water will spurt in a 
steady stream. As 
they approach the 





You Can Hear 
Through 
Your Teeth 


HEARING aids of the 
bone-conduction type use 
a receiver in contact with 
the skull. To see how 
this works, strike a fork 
against a table and, when 
the sound has almost died 
away, place the handle 
between your teeth. The 
tone produced by the vi- 

















brating tines will be 
heard distinctly 
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Why Hot Water Leaks Faster Than Cold 


MAKE a needle-size hole inthe bottom same temperature, their speeds will 
of each of two similar tin cans, and set vary accordingly. Molecules hang to- 
them over glass jars as shown below. — gether less closely in hot than in cold 
Fill them simultaneously, 


with water, thus flowing more freely. 







How Orange Light Cuts Fog 


IN A darkened room, look at a newspaper 
through soapy water illuminated by a flash 
light. Place an orange-colored film over the 
lens and the printing will be easier to read. 
Blue and green waves are broken up and re- 
flected; red and yellow waves pass through. 


POPULAR SCIENCE MONTHLY 




















Circuit Breaker for Amateur Use a 


COMPACT and inexpensive, a new circuit breaker makes it 
possible for the amateur to provide complete protection 
against overloading and short circuits for his short-wave 
transmitter. It is available in sizes ranging from fifty mil- 
liamperes to thirty-five amperes and can be obtained to 
break the circuit instantaneously or after a time delay. The 
knob projecting from the breaker housing serves both as a 
handy toggle switch and as a lever for resetting the mech- 
anism after it has tripped. The unit 
can be obtained for either front or 
rear-panel mounting. 





Electric 





Microphone Fits Hand 


HERE is an unusually light and compact 
microphone designed to fit in the palm of 
the hand. Especially suited for use by 
transmitting amateurs and public speak- 
ers, it is equally valuable for experimental, 
field, and portable work. The new midget 
unit, which is small enough to be carried 
in a coat pocket, is available in both crys- 
tal and carbon models. 


New-Type Caps Improve Earphone’s Tone 


In a radically new type of cap for of headsets, the new caps not only in- 
earphones, a series of acoustically crease the tonal range of a pair of ear- 
designed chambers or labyrinths are’ phones, but prevent rattling and dis- 
said to greatly improve the tone of _ tortion when high power is used. Func- 
ordinary reproducers. Available ina _ tioning like the curved sound cham- 
variety of sizes to fit existing types bers in high-fidelity loudspeaker sys- 
tems, the iabyrinths 
provide air cham- 
bers that serve to 
damp, or hold down, 
the vibrations of the 
diaphragm to give a 
more even response 
over a greater range 
of frequencies. 








































Designed to fit existing earphones, these caps * cigicne 4 
have built-in acoustical labyrinths as at right . eg hats di 
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new toexs FOr the Radio Fan 








Blower Cleans Receivers 


MIDGET receivers can be cleaned easily with a new electric 
blower. Equipped with a flexible rubber nozzle, its air blast 
can be directed into any out-of-the-way corner to remove the 
The breaker with its housing removed. Pencil points to trigger dust that collects on condensers and similar parts. 


Coil Turret for Transmitters 
Makes Band Switching Easy 


Any one of three bands 
can be selected with 
this new gang switch 


FOR THE radio fan who wants to be able to 
change the coils on his transmitter quickly 
and easily, the switching unit shown above 
will prove a convenient timesaver. Consist- 
ing of a special, positive-action, five-section 
switch, it can be used with single-ended, cen- 
ter-tapped, end-linked, and center-linked coils, 
and allows the rapid selection of any one of 
three separate transrnitting bands. The as- 
semblies, constructed for use in the exciter 
stages and final amplifiers of transmitters 
having a plate voltage that does not exceed 
1,000 volts, are designed for convenient be- 
hind-the-panel mounting, two machine screws, 
fitted into short insulating supports on the 
front of the switch, serving to hold the unit 
in place. The coils, three in number, are of 
the plug-in variety so that they can be 
removed or replazed easily. 
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ANYONE CAN 
BUILD THIS 


uckoo- 


Clock 


RADIO 


ANTING attractiveness as 

well as utility and novelty in 

a new radio receiver I was 

designing, I spent consider- 
able time looking around for something 
new in the way of cabinets. While rum- 
maging around in my attic one day I 
ran across just the thing—-an old cuckoo 
clock. The result is shown in the photo- 
graphs on this page. 

Generally speaking, cuckoo 
are available in two designs—-one to be 
hung on the wall, the other to be placed 
on a mantel. My clock happened to be 
the mantel type, but the same circuit 
could be mounted in a clock case of the 
wall variety. 

After removing the clock works and 
measuring the inside of the case, I dis- 
covered that the space available was a 
bit too cramped to take the four-tube 
electric circuit I had planned. This was 
easily remedied, however, by adding an 


clocks 
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inch of wood all around. Although this 
can be done easily at home by anyone 
owning a few woodworking tools, the 
reader who lacks a home workshop can 
take the clock to a cabinetmaker who 
will do the work for a dollar or so. 
Very few additional alterations are 
necessary to convert the case into a 
radio cabinet. One of the most im- 
portant is to supply an opening for the 
speaker, which is mounted on the front 
of the chassis. This is done by remov- 
ing the clock’s face, taking care not to 
damage the delicate hands and figures. 
Directly behind the face there should 
be a hole measuring about three inches 
in diameter. If there isn’t, cut one with 
a fret saw or an expansion bit. It must 
be placed so that the speaker will fit 
squarely behind the opening when the 
chassis is in place. The face then can 
be refastened by mounting it on two 
dowel-rod supports so that it stands 






Here 





Is An Attractive 
a 


Receiver That Is Both 


Novel and Inexpensive 


By 
CLARK MAXWELL 


The entire circuit is mounted on an aluminum chas- 
sis that fits snugly inside the cuckoo-clock cabinet 


away from the front surface of the 
clock and provides a three-eighths-inch 
opening all the way around. Screws 
passed through holes drilled in the sup- 
ports will serve to hold the face in 
place at the top and bottom. The hands 
can be fixed in any desired position 
with a nut and bolt. Finally, two holes, 
one for the tuning condenser shaft and 
the other for the combination volume 
control and switch shaft, will complete 
the job. 

If the clock case is ornately carved 
along the bottom edge, it may be nec- 
essary to cut away some of the decora- 
tion to take the volume-control and 
tuning-condenser knobs. 

The circuit—a four-tube, tuned-radio- 
frequency hook-up—-is mounted on a 
four by six-inch aluminum chassis. 
The tubes, coils, speaker, and a few 
fixed condensers are mounted on top 
of the chassis, the remaining parts be- 
low. To provide sufficient space for the 
tuning condenser, it will be necessary to 
cut a rectangular hole in the upper 
face of the chassis. 
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Three metal tubes and one glass 
tube are used. The glass tube 
(25Z5) serves as the rectifier for 
the combination A.C.-D.C. power 
supply. For simplicity, the rectifier 
circuit was kept to a minimum of 
parts. As shown in the diagram, it 
consists simply of a rectifier tube, 
a resistance (R,), and a dual elec- 
trolytic condenser (Cy, and Cw). As 
in all A.C.-D.C. circuits, the power 
cord is provided with a built-in re- 
sistor (160 ohms) to cut down the 
110-volt line voltage to the value 
required by the _ series-connected 
filaments of the four tubes. 

In selecting the magnetic speak- 
er for the set, choose one that has 
its magnets arranged in such a 
way that the radio-frequency coil 
can be mounted directly behind the 
speaker. This will save space. For 
the average cuckoo-clock case, 
the speaker cone should not meas- 
ure more than five inches in diam- 
eter. 

To obtain maximum sensitivity 
and make it possible to use a long 
outside antenna, the coils (L; and 
L:), should be of the type having 
high-impedance primary windings. 
Suitable units can be obtained from 
any large dealer in radio parts. 
An outside ground should not be 
used, since the circuit is partially 
grounded through the power-cord 
connections to the electric wiring 
system. 

No difficulty should be encount- 
ered in tuning the set. It operates 
smoothly and tunes sharply. Turn 
the tuning control slowly and ad- 





just the volume control 
to give maximum volume 
with best tone. Too much 
volume may overload the 
small speaker causing rat- 
tles and undertones. 

In building the set, the 
reader may be tempted to 
substitute a dynamic speak- 
er for the magnetic unit 
specified. This is not rec- 
ommended, however. Most 
dynamic speakers require 
a relatively large amount 
of current for satisfactory 
operation and, since the 
total voltage available in 
the A.C.-D.C. circuit aver- 
ages only ninety-five volts, 
the additional drain would 
lower the voltage avail- 
able for the tubes. Any 
gain in volume obtained 
through the use of a dy- 
namic unit, therefore, 
would be more than offset 
by the loss in amplifica- 
tion. The elimination of 
an output transformer also 
results in a saving in space. 


How the various 
parts are placed. 
To provide a 
speaker open- 
ing, the face 
must be mounted 
as shown below 
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LIST OF PARTS 


For ready reference, the items in 
the diagram below are labeled to 
correspond with the list of parts 
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MAKING STEEL FLOAT.. 


.. And Other Easy 
Chemical Stunts 


r=" NTERTAINMENT, and useful little odds and ends of 
chemical lore, reward the owner of a home labora- 
tory for performing any number of simple ABC 
Li experiments requiring a minimum of preparation. 
Among other things, you can make steel float, find out 
what “gold” printing really is made of, and perform magic 
writing without ink, using a nail attached to an electric 
battery for a pen. 

Of course, steel will float in water if you shape it like a 
boat, and will bob to the surface of liquid mercury, no mat- 
ter what its form. Possibly if a number of little balloons 
of hydrogen gas were attached to steel, it would float in 
other liquids. This is the means you can employ to make 
a piece of steel wool alternately dive and rise to the sur- 
face in a vessel of weak acid. 

Make up the acid solution by slowly pouring a fluid 
ounce or so of strong sulphuric acid into about a pint of 
water, stirring the mixture meanwhile. When the liquid is 
cool, place it in a tall glass container such as a flower 
vase, a conical beverage glass, or a large graduated cylin- 
der for measuring chemicals. Roll a piece of steel wool 
into a ball about the size of a marble, and drop it into the 
acid. It will immediately sink. Soon, however, the acid 
acts upon it and covers it with bubbles of hydrogen gas. 
If the piece of steel is not too heavy, it will be buoyed up 
and carried to the surface. Here the bubbles are dislodged, 
and the steel wool dives again to the 
bottom, to repeat the whole process. A 
little experimenting will show you the 
right quantity of steel wool to use; if 
the bubbles do not buoy it up, it is too 
heavy, and you must remove a 
little, while more steel wool 
must be added if the ball is too 
light and refuses to sink. 

If you have a thin sheet of 
platinum foil about half an 
inch square, drop a piece of 
zinc in the glass vessel of acid, 
and then add the square of 
platinum metal. Upon sinking 
and making contact with the 
zinc, it will form a miniature 
electric battery, and hydrogen 
gas will be generated, causing 
the platinum to rise and fall 
alternately like the steel wool. 

Such a piece of platinum foil 
will cost considerably less than 
a dollar, and can be used re- 
peatedly in many experiments. 

“Vortex rings,” like smoke rings in 
air, are easy to produce if you fill the 
same glass vessel with water contain- 
ing some phenolphthalein solution and a bit of lye or house- 
hold ammonia. As you recall, phenolphthalein leaves an 
acid solution colorless but turns an alkaline solution red, 
so the resulting solution will be red in color. Now, from 
a height of an inch or so above the liquid, let strong sul- 
phuric acid fall into it, a drop at a time. As the dense 
acid strikes the colored solution, it forms a water-white 
ring that slowly settles to the bottom of the vessel. The 
ring is colorless, because the acid neutralizes the alkali, 
decolorizing any part of the solution with which it comes 
in contact. 

You can vary this pretty little experiment in a number 
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"Vortex rings,” like smoke rings 
in air, are produced when acid 
is dropped into water containing 
phenolphthalein solution and lye 


The ball of steel wool, at 
the left, alternately dives and 
rises as gas bubbles form 
on it and then are dislodged 


Magic writing without ink is 
produced on prepared paper by 
a nail connected to one of the 
poles of a battery. The paper 
rests on a sheet of metal 
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of ways. If the vessel contains only a colorless 
solution of water and phenolphthalein, red vortex 
rings are produced when drops of strong lye solu- 
tion fall into it. Again, if the upper two inches of 
the liquid in the vessel consist of household am- 
monia and the lower part of plain water, with a 
little phenolphthalein solution in each, a drop of 
sulphuric acid falling from a height of several 
inches first produces a colorless ring. As it de- 
scends to the lower part of the vessel, however, the 
ring may become tinged with red, due to a surface 
film of alkaii carried along by the ring of acid. 
Strong solutions of dyes, too, produce vortex rings 
when dropped in plain water, although here no 
chemical reaction is involved. 

Probably you have experimented with chlorine 
gas before, and are familiar with its choking, bit- 
ing odor and its great chemical activity. Asphyxi- 
ating to breathe, it bleaches the colors of moistened fabrics, 
and corrodes and tarnishes even noble metals like gold and 
platinum. You can safely make tests with chlorine, using 
one of the simplest of the many ways of generating the gas, 
which consists merely of heating crystals of cupric chloride 
(copper chloride). 

A good preliminary step is to drive off the moisture, or 
“water of crystallization,” in the cupric chloride crystals 
by heating them with a low flame in a beaker or evaporating 
dish until they are fairly dry. Then place some of the dried 
or dehydrated residue in a test tube, where additional heat- 
ing produces the chlorine gas. Only a little dehydrated cup- 
ric chloride is needed, for one gram of it will yield about 100 
cubic centimeters of chlorine. The unused residue from the 
preliminary heating may be kept for future use in a tightly 
corked bottle. 

Lead the chlorine gas through a stoppered flask, in which 
the substance to be tested is placed, and then into a wide- 
mouth bottle containing a wad of cloth moistened with weak 
lye water or sprinkled with limewater and slaked lime. The 
last vessel acts as a trap to catch and destroy the chlorine so 
that it will not escape into the air. (Continued on page 142) 





Here Is a Group of ABC Experiments That Do Not Require 
Any Special Equipment or Elaborate Preparation, and Yet 


Furnish Their Full Share of Entertainment and Information 


By RAYMOND B. WAILES 


ALKA 
Pe copper SOAKED CLOTH 
“= CHLORIDE 
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MEASURING AIR IN WATER. With the 
apparatus shown below, you can determine 
how much dissolved air your household wa- 
ter contains. An important part of the set- 
up is the wash bottle shown in the drawing 















* 
HOMEMADE MARKING INK 
FOR WRITING ON GLASS 


OR writing permanently on chem- 

ical apparatus not made of heavy 
cast glass, you can make a good 
green marking ink by mixing equal 
parts of green chromic oxide with 
powdered lead borate. The chromic 
oxide is prepared by heating ammoni- 
um bichromate; the lead borate, by 
mixing a solution of borax with a so- 
lution of lead acetate or lead nitrate, 
pouring off the liquid, and washing 
the precipitate of lead borate. Stir 
the powders into a mixture of equal 
parts of water, alcohol, and glycerin, 
and apply the ink to the glass. When 
the writing is dry, warm the glass in 
a yellow Bunsen-burner flame, then 
heat it red-hot in a blue flame. Final- 
ly let it cool off in a yellow flame. 








Strips of paper containing "gold" 
printing are being given a test 
with chlorine in the flask seen at 
the left. The gas is generated by 
heating cupric chloride crystals 











































Cutting the mirror into 
useful shapes and sizes 


MIRROR CENTERPIECES 
cut in a variety of shapes 
form attractive bases for 
flower vases, or can be 
used as coasters. Always 
glue felt on the underside 





WHAT TO DO WITH 
Broken Mirrors 


By KENNETH MURRAY 


essarily signify seven years of 

bad luck, for it will at least pro- 
vide you with materials for numer- 
ous projects that are easily made 
from the silvered glass. 

To prepare house numbers or 
name plates, merely scrape the sil- 
ver from the back of a piece of mir- 
ror to form letters or numerals; then 
coat the back with asphalt varnish 
and mount it in a sheet-metal brack- 
et. Other suggestions are shown in 


Bessy a mirror need not nec- 


keep it well oiled so it will work 
smoothly. Never go over the cut a 
second time as any repetition will 
dull the cutting wheel. Light, even 
pressure gives best results. 

When the mirror glass is made in- 
to an article that will receive con- 
siderable handling in normal use, it 
is desirable to avoid very sharp 
edges or corners. These can be re- 
moved by rubbing with a fine sharp- 
ening stone, used with plenty of wa- 
ter. A makeshift method is to cover 











the illustrations. the edges and corners with thick 
In cutting up the mirrors, use an lacquer (or cellulose cement), which 
ordinary ten-cent glass cutter and will provide a smooth protection. 


PHOTOGRAPH FRAMES. 
Scrape the silver from 
the back of the mirror. 
Mount the picture and 
glass in a metal holder 
or use in a wood frame 


SPECTACULAR COLOR EFFECTS for parties and 
dances can be created by focusing colored spotlights 
on a mirror-covered globe. To make it, cement small 
squares of mirror over the outside of a large ball or 
toy globe and attach it to a spindle so that it may be 
spun by hand or by using a small, geared-down motor 

















VANITY MIRROR FOR AUTO. With an arrangement 
as shown below, you will no longer be bothered in find- 
ing the rear-view mirror at an angle when you need it | 
most. A piece 4 in. high and 5 in. long will be about right 
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THE MYSTERIOUS JAR OF CANDY. 














y 4 
7 To do this trick, cut a mirror to 2 
a act as a partition in a glass jar. %, 
y Because of the reflection the jar y 
2 appears empty. Fill the rear with Z 
g candy ahead of time. Show “empty” g 
Y jar to the audience, cover it with % 
p a handkerchief, then remove the Z 
yy latter and the mirror. Presto! The a 

jar is partially filled with candy Z 
: 
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Do smokers appreciate 


the Costlier Tobaccos in Camels ?~ 


HELEN HICKS (righ/): 
“I smoke Camels 
constantly without 
a sign of ‘jittery 
nerves. I know 
Gene Sarazen, Law- 
son Little, and a lot 
of other topnotch 
golfers smoke 
Camels too. Camels 
are the last word 
in mildness.” 


A QUESTION ASKED BY MANY PEOPLE —— 


SIR HUBERT WILKINS 
(left): “Where I go, 
Camels go with me. 
Camels help make 
my monotonous ex- 
plorer’s diet taste 
good and digest 
more smoothly.” 


Camels have given more 
people more pleasure than 
any other cigarette! 
| >» this didn’t happen by 

chance. Camels are the larg- 
est-selling cigarette in America 


because people can and do appre- 


ciate finer, costlier tobaccos. 
Millions have given Camels the 

severest test—they have smoked 

them steadily. And have learned 


‘to trust those finer tobaccos to 


give them more of the pleasure 
they want in smoking. If you are 
not a Camel smoker, try them. 
See if you, too, don’t agree 
with those who find more enjoy- 
ment in Camel’s costlier tobaccos. 


NEW CAMEL CARAVAN 
2 great shows in a single hour’s entertainment! 


Inc ludes “Jack Oakie College’ and Benny Goodman's ‘Swing School’’! 
60 fast minutes of grand fun and music. Every Tuesday night at 9:30 pm 
E.S.T., 8:30 pm C.S.T., 7:30 pm M.S.T., 6:30 pm P.S.T., WABC-CBS 





JOSELYN LIBBY 
right): “I smoke 
Camels—nothing 
else! Asa secretary, 
I have to be on my 
toes every minute. 
When I feel fa- 
tigued, I take time 
out fora Camel and 
get a quick ‘lift.’ 
‘I'd walk a mile for 


a Camel!’” 


SHIP’S ENGINEER, 
George Bucking- 
ham (/eft): “Ashore 
or afloat, you won't 
catch me without 
a good supply of 
Camels handy. No 
sir! I’ve been smok- 
ing ’em for years. I 
just never tire of 
that agreeable taste 
of Camels!” 





DRIVE UNDER 


EADY PRESTON 


| TRADE-MARKS 


The price per gallon of an anti-freeze mean: between the cold snaps. If your car isn’t on this chart, your 
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nothing unless you know how many gallons you will need lealer has a chart showing all cars; and amounts needed for 
during the entire winter. You can’t get that information on a temperatures to 60° below zero 
boil-away anti-freeze. But you can get it for ‘‘Prestone”’ anti fas 

. The first figure shows the 


freeze ind here it is. See how reasonably you can get tw sate 99 ee , . 

. ; 5 protection you get with one gallon of *‘Eveready Prestune’’ anti-freeze 
way protection a/l/ winter long against both freeze-up and in the cooling system; the second with one and a half gallons—and so on. 
rust with one shot of *‘ Prestone’”’ anti-freeze one shot be nan " 


means above zero. "—" means below zero. If your car has a hot 
cause it won’t boil] off, no matter how warm the weather gets water heater, add 4 gallon to the quantity called for. 


l-% 2 2-% 1% 2 2-% 1 1% 
GAL GAL GAL - GAL GAL. GAL GAL. GAL 





Packard 
120, '35, '36; 6, °37 
8, '33 to 35; 1400-1-2, '36; 120,’ 
Super 8, '35, '36 
’ ; 1500-1-2, 37 
40, "34, °35 "3 " 12, °33 to '37 
60, ‘32, Si i, 3 1 Pierce Arrow 
836, '33, '34; 1601, '36; 1701, '37 
840-A, '34; 845, '35 
1602-03, °36; 1702-03, '37 
6, '35 (late 21 ) > . > " , 245 2 ° 9 
Cadillac 1240-A, 1248-A,'34;1245,1255,"35 When you get “Prestone ’ 
85, °3 12 27 Hupmobile Plymouth ss 


370-D, °34 1 — Sé 417, 421, '34; $21 (J), "3 2 oo aa sae - anti freeze you get your 
452-D' 34.3 "3 < - 22, 30; O42E- aati : : PA, 31; PB, '32; PE, "34; PJ, "35 car off your mind. Pro- 
60, 6 426, '34; 527, '35; 627, ( ( Ph 30; P3, P4, °37 tection that can’t be 
Lafayette 30, '31; 6, °32, "35 3 puaranteed, is no protec- 
a i =" * m <"iat a a 410 - tion at all. When youcan 
8, '36 + + 
La Salle 8, '37 +15 > insure your car agains 


50, '35: 50 (Str 6 +12 2 Reo BOIL-AWAY, FREEZE- 
’ 5 6 , FC, '35, '36; Roy. '35 2 } — ~ 
8-25, S, '32; S-2, '33; S-6, °34 { t UP and RUST for the 

Roy. N-2, '33; Roy. (8), '34 + 

Lincoln Studebaker 1.99 D peer 
Zephyr, '36, '37 4 Dic. 8, °32; 6, '33; Dic. 6, '36, °37 veready I restone 
V-12, '33 to "37 ; 7 l 2 0 ’ to’ i ’ ’ 1 or 
: . sad BBS She, (8, S85 — guarantee, why considet 

Nash Pres., 33, '34, '36; Com. '34 
1070, 1130, 1170, '33 2 3 2 2 Pres., '30 to "32, '35; Com. '35 bd an - 
1220 (Big 6), 34; Adv 3 ) ) 2 Terraplane Prestone’”’ anti-freeze 
3620, 3640, '36; 3780 < a)! oom 6 » *y a 
Adv. 8,'34, '35; Amb. 8, 7 2 6, '32, '33; 6 Spec oneness. ; does not boil away; 
( 90, '33 mb ' 4 > (early), '35; 6, '36, '3 d 2 ‘ 
1090, 1190, "33; Amb. 8, 8, '33 8 therefore, first cost 1S 

; 6, "34; 6 Spec. (late), 6 DeL. 

Oldsmobile (late) a6 . last cost...one shot 
F, '35, 36 . 


F. ‘34; L, '35, "36; F,’ 2 Willys protects your car until 
L, °33; L, ‘34 +15 77, '33 to '36 : 
L, '37 +16 4 37, '37 spring. 


60, 80 12 2 
80, 90 2:6 } , "36, 
80, 90 y 5) 34, °35 
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whole winter, under the 


any other anti-freeze ? 
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Timely Aids for Autoists 


Oil Spray Aids In Drying Ignition Wires 


Rubber Fender Mallet 
Made from Toy Ball 


A SERVICEABLE rubber mallet for re- 
pairing damaged fenders can be made 
for about fifteen cents. Buy a sponge- 
rubber ball about three inches in diam- 
eter at your neighborhood toy store. 
Drill two sets of holes in a strip of scrap 
iron and bend this around the ball. In- 
sert long bolts into the holes and 
through the end of a hardwood handle 
as indicated in the drawing below. 
When the clamp is tightened, the ball 
will puff out at both ends to form a 
sturdy mallet.—H. A. 
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How the ball, clamp, and handle 
are assembled. A rubber band 
protects the pump hose at left 
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When a car won't start 
due to moisture that has 
collected on the ignition 
wires leading to the spark 
plugs, get an inexpensive 
spray gun of the type 
used for insecticides and 
sold at most five-and-ten- 
cent stores for a dime. 
Then fill it with kerosene, 
pump the handle a few 
times, and spray the oil 
on the cables until they 
become coated with a 
thin film of the liquid. 


The moisture that is caus- . 


ing the short will tend to 
float on the surface of 
the oil where it can eas- 
ily be wiped off with a 
dry cloth. I have used 
this method successfully 
a number of times to 
start automobiles when 
all the other methods I 
have heard of ended in 
complete failure.—K. M. 
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Handkerchief and Can 
Form Parts Holder 


A CONVENIENT holder for small parts 
can be made by tying a handkerchief 
around a tin can. The center of the 
cloth bags down to form a safe recep- 
tacle for nuts, screws, bolts, and other 
small parts while a repair job is under 
way.—A. H. W. 


Tiny Groove on Spout 
Improves Oil Can 


SOMETIMES it is both awkward and 
hazardous to reach around a car engine, 
lift the hinged cap of an oil cup with 
one hand, and squirt in oil from a can 
held in the other. To solve this diffi- 
culty, I filed a groove around the tip 
of the oilcan spout. Now the job can 
be done with one hand, as the groove 
catches the edge of the cup to swing it 
open.—A. M. C. 


Handy Bottle Warmer Uses Engine’s Heat 


MOTORISTS who take their 
young infants along on auto- 
mobile trips will appreciate 
an inexpensive bottle warmer 
for heating the baby’s formula. 
Drill a hole in the bottom of 
a tin can that will just accom- 
modate the nursing bottle, and 
make a wide opening in one 

side. When clamped on 
the exhaust manifold, as 
shown, the engine heat 
warms the milk. Cap the 
bottle to keep out en- 
gine fumes.—T. E. U. 


Rubber Band Protects Hose On Pump 


CONSTANT kinking of the hose at the base of an auto- 
mobile tire pump soon causes it to crack. To overcome 
this, I wrap a wide rubber band around the hose and 
pump barrel as pictured at the left. Although it allows 
the hose to move freely, it prevents damage caused by 
kinking.—W. A. H. 
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DRYING press to fiatten photo- 
graphs is inexpensive and 
simple to construct. The cost 
of the one illustrated, includ- 

ing a dozen photographic blotters, was 
about two dollars. 

Having plenty of room, I built my 
press to take full-size blotters (19 by 
24 in.), but a smaller press may be 
made and the blotters cut to fit. One for 
half-size blotters (12 by 19 in.) is con- 
venient and will take care of prints up 
to 11 by 14 in. 

For a full-size press, have your local 
lumber dealer cut two pieces of %4-in. 
plywood, 22 by 27 in. Sandpaper the 
edges and corners, set one board on top 
of the other. and apply adjustable 
hinges made from brass angle braces 
as shown. These hinges are merely 
brass angle braces with one arm of 
each drilled and filed out to form a slot. 
A brass screw a little smaller than the 
slot is screwed into the top board and 
serves as the pivot. The purpose of this 
type of hinge is to compensate for the 
number of blotters used. At the other 
end of the cover board, a screen-door 
handle or ary knob is fastened. 

Four %-in. holes are bored through 
each corner of both boards, 3 in. from 
the ends and 1 in. from the sides. On 
the top board, these holes are made into 
% by 1-in. open slots by cutting in 
from the sides with a fine hack saw. 

Obtain four 4 by *%-in. carriage bolts 
and wing nuts. Cut the bolts off about 
1 in. from the head. File a \-in. slot 4 
in. deep in the end of the long piece as 
shown, and round off the corners. The 
end of the short piece is then filed to 
fit into the slot, and the corners are 
rounded. The pieces are now joined, 
drilled, and fitted with a pin, which 
should be a tight fit in the two outside 
holes. The hole in the middle should be 





HOMEMADE 


Drying Press 


FLATTENS 


XPHOTOGRAPHS 
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slightly enlarged, so that the two pieces 
of the bolt are loosely hinged together. 
The bolts are pushed up through the 
holes in the bottom board and adjusted 
so that they can be swung out of the 
slots in the cover board. 

The square underhead of each bolt is 
then hammered into the bottom board 
to prevent the bolt from turning when 
the wing nuts are tightened. 

A piece of % by 3 by 6 in. plywood is 
screwed on the back of the cover board, 
projecting about 1 in. over the back, to 
prevent the cover from falling back- 
ward when raised. A few coats of shel- 
lac, and the press is complete. 

Prints to be dried are placed between 
blotters in the press, but no pressure is 
applied. When they are dry, dampen the 
backs with either water or a fifty-fifty 
solution of water and alcohol; then 
place them between blotters and tighten 
the wing nuts. Be sure to apply even 
pressure on all four corners. Leave the 
prints in the press for at least twenty- 
four hours. 

Ferrotype plates with the prints on 
may also be dried in the press. Another 
use is for mounting large prints. Use a 
good grade of photo paste and leave the 
mounted print under pressure until the 
paste is bone dry.— FRANK MCCARTY. 
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112 MORE PHOTOGRAPHIC ARTICLES WILL BE FOUND ON 120 AND FOLL 


VING PAGES. 





The backs of the prints are moistened, 
placed between blotters, and pressed flat 


Typewriter Removes Curl 
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Back of the press = 
showing the self- = 
adjusting hinges, E 
one of the quick- = 
acting clamp bolts, | — 
and the block to | = | 
prevent the cover | > 7 
from falling back 


2" 











The bolts are car- 
riage bolts altered 
as shown at right 
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from Photo Prints 





WHEN a number of photographic prints have 
been finished and are found to be badly curled 
after drying, they may be ironed out in a 
few minutes by rolling each of them several 
times, in reverse position, through the platen 
of a typewriter as shown at the left. The prints 
need not be moistened to make them respond 
to this treatment. 






G. E. 
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1. Load your 


camera with 
Kodak 





2. Use two or three Photo- 








flood lamps in Kodak 
Handy Reflectors 











HERE’S fun for the whole 

family in snapshots at night. 
Baby in his bath... the young- 
sters with their pets... grown-ups 
harmonizing at the piano... 
every body enjoys the “shooting.” 
And you, most of all—for you’re 
snapping those intimate family 
pictures that you’ve always 
wanted, never hoped to get. 


You don’t need an expensive 








camera for snapshots indoors at 
night—not any more. Any cam- 
era that can be loaded with Kodak 
“SS” Film will do the trick—even 
the simplest Brownie. 

With “SS” Film, you use two or 
three- of the new No. 2 Mazda 
Photoflood lamps, which last for hours, 
in the inexpensive Kodak Handy Re- 
flectors. If your camera has an f.6.3 
or faster lens, then No. 1 Photoflood 
lamps are powerful enough. 


Please mention Poputar Science Montuty when answering advertisements in this magazine, 


Cmevicas faster growing hobby | 
NAPSHOTS at NIGHT 


FREE BOOKLET... 


Suggests a variety of picture oppor- 
tunities . . . shows you how to ar- 
range your lights . . . how to place 
your subject... tells you everything 
you need to know about two ways 
to make night pictures—snapshots 
with Photoflood lamps, fast exposures 
with Photoflash lamps. (You can use 
Photoflash lamps, each good for one 
picture, if your particular camera 
can be set for “time.”’) The directions 
are simple and easy to understand. 
Get a free copy at your dealer’s to- 
day ... Eastman Kodak Company, 
Rochester, N. Y. 


























































































MAKE MORE MONEY 


GET AHEAD FASTER 








“Take advan 
tage of this free 
trial Royal Port- 
able offer. Send 
in the coupon 
= f 99 
—) right now. 


“TI sent my 
ideas in to the 
boss- typed = 
and got a big 
raise just 
while 
out a 


rying 
Royal.” 














Own a ROYAL PORTABLE 
ON YOUR OWN TERMS 


You’ve ideas—ideas that are worth real 
money to you. Don’t waste them 

Present them right to the right people— 
worked out in your spare time—type- 
written. Easy! Even if you’ve never 
thought of typing—if you own a Royal 
Portable! For Royals are scientifically 
designed for everyone to use. With full- 
sized standard keyboard and such genuine 
office typewriter features as Royal’s fa- 
mous Touch Control, Finger Comfort 
Keys, Complete Dust Protection and 
many others to make writing easier ! 


Only a few cents a day 
Get full inforrnation and a free home trial. 
Remember you can own a Royal on your own 
terms ... cash, or only a few cents a day. 


FRE INSTANT TYPING CHART 
AND CARRYING CASE 


With every Royal Portable comes a handsome, triple 
convertible Carrying Case 
at no extra cost; also a 
free Instant Typing Chart. 
Latest invention—it shows 
you, at a glance, how totype 
right. Only Royal has this 
sensational typing aid. 


cg (CR IS LR TE HIS, 
ROYAL TYPEWRITER COMPANY, Inc. 
Dept. A-92, 2 Park Avenue, New York City, N. Y. 
Please tell me how I can own—for only a few 
cents a day—a latest model, factory-new Royal 


Portable—complete with free Carrying Case and 
Instant Typing Chart. 





SA) 






Name 

Street 

City State 

Serial N . Tell me how much you 
will allow on it as ¢ SH payment ona new Royal Portable 
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Take-Down Platform 
(Continued from page 99) 


top to act as a guard rail. Holes for 
1,-in. bolts are bored through apron 
and framework as shown. 

The wiring diagram provides for two 
transformers to operate two trains on 
separate tracks. A feeder supplies cur- 
rent directly to the switches, and a 
parallel circuit is provided for lighting 
houses, lamp-posts, and the like. Use 
No. 18 rubber-covered copper wire, or 
heavier, and fasten it with insulated 
staples to the underside of the platform. 
At the joint between sections, end the 
wiring at a binding post, and continue 








ees ——s 
| LIST OF MATERIALS } 
| 
\ | 
Pe, Description Size 
Platform top 4x54 x 60 
Framework 13/16x 3%x 60 | 
} Framework 13/16x 34%x 52% | 
| 
. . > r > | 
Cross bracing 13/16x 3%x 80 
2 \prons 13/16x 6 x1215 
\prons 13/16x 6 x 54 
Nore: All dimensions given in inches. Platform 
ide of fir plywood, other pieces of pine. 
| 1 carriage bolts, '% in., 2% in. long. 
1 gross 14%4-in. No. 7 flathead wood 
screws 
-in. No flathead wood 


screws, 
36 radio or clip type binding posts. 
75 ft. No. 18 rubber-covered copper 
wire 








it again on the other side from another 
post. A short jumper will then com- 
plete the circuit. In all these circuits, 
install additional binding posts every 
12 or 18 in. Leads from the ends of the 
circuits are connected to transformers 
or run to a control panel. 

Roads are laid out on the platform, 
shellac is brushed on between the lines, 
and fine sand is sprinkled on. In the 
same manner, sawdust can be dyed 
green and applied to form grass plots. | 
It is also well to brush shellac on the 
underside of the platform to protect the 
wood from moisture. 

Three wood trestles, about 18 in. high 
and 4 ft. long, will support the platform. 
Of course, any number of similar plat- 
form sections can be made to suit 
special display requirements. 


Making Rope Coils to Hang 
on Model Belaying Pins 


COILED ropes’ ends to hang on ship 
model belaying pins are easily prepared 
by driving two long, thin headless nails 
a short way into a board. It is best to 
have the nails project horizontally. 
Twist the cord over and under them in 
figure-8 fashion several times, and seize 
(bind) the coil at the crossing of the 8. 
Apply a touch of lacquer or model air- 
plane “dope” and push the coil toward 
the base of the nails to dry while an- 
other is made.—JOHN HINTERN HOFF. 














CAN YOU BEAT 


THESE POWER COSTS? | 





Save up to $293.80 per month on 
power costs with a KRW FORD V8 UNIT 


50 HaP, Gites tru) asec per 1000 eu, 946.80 
per month 


with KRW V8 Unit using yas- 

50 H.P. oline @ 10c per gal. pe “9 145.60..2°:., 

Above figures show primary fuel costs 
(lubricating oil not included) for operat- 
ing a KRW-V8 Unit to develop 50 H. P. 
for 10 hours per day—26 days per month. 
Compare this with electricity @ 3c per 
KWH which amounts to $340.60 per 
month. You can pay for a KRW Unit in 
a few short weeks out of actual savings! 
KRW-V8 Units are daily saving money 
for operators of air conditioning and re- 
frigeration equipment, mills, factories, 
shops, welders, compressors, pumps, well- 
drilling outfits, contractors’ equipment, 
etc., etc. 
For complete information, prices and 
data write us. You can buy through your 
local Ford Dealer and benefit by local 
service and low-cost Ford engine re- 
placement feature. 


N 9 Lock St. 


imi 
EXCLUSIVE BUILDERS OF APPROVED FORD SHOP EQuIPM 





















MAIL COUPON 
“ Cighain Bock 


IN FULL COLORS 
Page after page shows America’s 
greatest train values, new and ad- 
vanced features such as the amazingly 
low priced six wheel drive Hudson 
steam-type locomotives, the new re- 
mote control whistle unit, high speed 
model track, new transformers with 
circuit breakers included. All of 
America’s famous streamline and 
steam-type trains have been repro- 
duced. Select your fun-making auto- 
matic signals, stations, etc. Dads, 
too, make railroading a hobby. 


SEND FREE "| 


[ American Flyer Mfg. Co. | 
TRAIN BOOK | 


j 2236 S. Halsted St., Chicago, III. 
Name COPPER EEE EH ORE ESE EEE EH ESE EEE 1 


EE 6 36a one cddstanedsaweesekinensoen ae 











rlisements in this magazine. 


POPULAR SCIENCE MONTHLY 











on 
NIT 


onth 


er 
onth 











nN 
re- 
ed 
th 
of 
id 


‘’ 





of Expanded Home 
Workshop — 10 Cents 


gga yourself hours of searching through 
your old magazines for needed informa- 
tion by ordering a copy of the Home Work- 
shop Annual Index, just issued for 1937. You 
will need it more than ever before because 
the Home Workshop Department has been 
greatly enlarged during the past year. More 
than 500 pages were devoted to it and to 
such hobbies as radio, microscopy, chemistry, 
photography, and astronomy. And the index 
lists them all. 

Every article on craftwork, shop methods, 
house repairs, model making, radio, automo- 
biles, and the like is not only listed alphabet- 
ically, but also carefully and completely cross 
indexed. You will be surprised to find how 
many times you will use the Index, because 
it is a classified guide to the most up-to-date 
reference material on these subjects that can 
be found anywhere. 

You do not have to fill out a coupon or 
write a letter. Merely address Popular Science 
Home Workshop Index, 353 Fourth Avenue, 
New York, and inclose ten cents together with 
a large return envelope addressed to your- 
self. Do not put a stamp on the return enve- 
lope which you inclose; we will pay the post- 
age when we mail the Index to you. 

There are still a few copies of the 1936 
Index available at the same price of ten cents. 
Send twenty cents if you wish the Indexes for 
both years. 





'| Check List of Jobs 
for DECEMBER 


Wuy not end the year right by 
making those home improvements 
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you put off doing during the sum- 

mer and fall? Now is the ideal 

time. A few suggestions follow: 

Inclose porch for winter use. 

Erect storage racks and shelves in 
garage. 

Install new sink and drain board in 
kitchen. 

Insulate cellar walls and cold water 
pipes to minimize condensation. 


Construct dressing table and stool 
for bathroom. 

Build additional equipment and 
furniture for playroom. 

Construct removable winter vesti- 
bules for outside doors exposed 
to cold winds. 

Turn off water from outdoor fix- 
tures likely to freeze, or protect 
them with heavy insulation. 
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— aged-in -wood 
Burley tobacco 


— extra good taste 
— for pipe or 
cigarette 


2 full ounces 
in every tin 






























“YANKEE 


Handyman 
SPIRAL 
SCREWDRIVER 


‘Joo 


Driving screws made 
easy, quick, interesting 
—for man, woman or 
wae fy boy!Amazing Value!$1.00 

buys “Yankee” No. 33H 
with one blade at your 
dealer’s... ALSO, dealer can 
supply “Yankee” Attach- 
ments to make this Handyman 
bore and countersink holes 
for screws. Shown below. 







**YANKEE’’ CHUCK & 3 DRILLS - Fitin Place of Blade 


Set 39c fal ned | 
**Yankee” Chuck 

—_— oe F — 
“Yankee” Drill 5/64” \ 

— “Yankee” Countersink 
—_—- - e 
“*Yankee’’ Drill 7/64” _ o.... ae 
=A) Yankeo” 5/32” Blade 
**Yankee’’ Drill 9/64” for small screws, each 12¢ 


=== =INTRODUCTORY OFFER= = = = 
North Bros. Mfg. Co., Philadelphia, U. S. A 


NEW TOOL! If not at dealer’ end $1.00 
for “Yankee” Handyman and one blade 
**Yankee’’ Tool Book, included FREE 
Nam 

a coeseveeeee (PS *12) | 
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Guild Clubs Active 


as Season Starts 


Craftwork in wood and metal by members 
of Newcastle (Calif.) Homeworkshop Club 


gy from clubs affiliated with 
the National Homeworkshop Guild 
indicate that improved craftmanship 
and better club programs are in evi- 
dence everywhere as the new season 
gets under way. The Guild’s free serv- 
ices have spurred the clubs on to more 
ambitious undertakings, and the 1937- 
38 activities promise to be the most suc- 
cessful in Guild history. 

Demonstrations in metal spinning, 
wood turning, and wood carving have 
been arranged by the Saginaw (Mich.) 
Homecraft Club, in addition to moving 
pictures and talks by men from various 
industrial units of the city. A success- 
ful exhibition was held in connection 
with the Saginaw County Fair. 

Work on ship and railroad models oc- 
cupies the attention of the Domestic 
and Juvenile Court Homeworkshop 
Club of Toledo, Ohio, on Wednesday 
nights of each week. On Friday nights 
the more experienced members act as 
instructors for Boy Scouts and a boys’ 
club. 

“The publicity given our club in va- 
rious newspapers and our own club ac- 
tivities have resulted in the largest 
membership we have ever had,’ reports 
William Graf, secretary of the North 


Shore Craftsman Club, Waukegan, Ill. _| 


“One of the most interesting things we 
have in our workshop is a wall case 
where members display small projects. 
It gives each member an idea of what 
his fellow members are doing, and vis- 
itors are entertained and inspired by 
the exhibit.” 

Construction of a miniature water 
wheel for a small stream that flows 
through the rock garden of one of the 
members was the main project at a 
recent meeting of the Brockton (Mass. ) 
Homecraft Club. The women members 
made flowerpot wall brackets and trel- 
lises. Another codperative enterprise 
is the building of a dog house for a 
large collie. Several attractive wall 
plaques have been made by pasting pic- 
tures on plywood, cutting around the 
edges, and tacking each cut-out on an- 
other piece of plywood, which is framed 
with a light molding. 

The Ware (Mass.) Homeworkshop 
Club plans a vigorous membership 

(Continued on page 117) 
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YOURE CRAZY- 
IF YOU DON'T CLEAN 
OUT YOUR RADIATOR 
BEFORE YOU USE 
ANTI- FREEZE ! 









DO IT FOR 10c WITH SANI-FLUSH 
NEVER put anti-freeze in a dirty, clogged 
radiator! You waste anti-freeze. You run 
the risk of an overheated engine and expen- 
sive repair bills. Sani-Flush removes all rust 
and sediment from the radiator. It’s easy to 
use, and inexpensive. 

Just pour some Sani-F lush in the radiator. 
(Follow directions on the can.) Run the 
motor. Drain, flush and fill up with anti- 
freeze. Then you're set for a winter of safety. 
You won’t lose anti-freeze. Poor circulation 
won't spoil the efficiency of your motor. 
Sani-Flush can’t hurt aluminum cylinder 
heads or motor parts. You'll find it in most 
bathrooms for cleaning toilets. Sold by gro- 
cery, drug, hardware, and five-and-ten-cent 
stores—25 and 10 cent sizes. The Hygienic 


Products Company, Canton, Ohio. 
Sani-Flush 
ani-Flush & 


KEEPS RADIATORS CLEAN 





EXCLUSIVE, 
PATENTED POINT 


won’t 
out of the 


slip 
slot 


It’s simply surprising how the NON-SKID Point 


grips the walls of the screw slot... no pushing re- 
quired — just turn. No slipping ...no injured 
fingers . . . no damage to lished surfaces. hen 
there's the chrome alloy steel blade --- and the highly- 
insulated, hammer-proof EBONY handle. And you'll 
like the “feel” or balance of this extra 
fine tool. See it at your Hardware 
Dealer's today. Guaranteed by The 
Bridgeport Hardware. Mfg. Corp., 
Bridgeport, Conn., U.S. A, 










If ier Dealer is out of NON- 
SKIDS, simply mail us 50¢ in 

stamps for the popular 4"' size (overall length 
8 inches). 

Name 


City 












POPULAR SCIENCE MONTHLY 




























Guild Clubs Active 


(Continued from page 116) 


campaign this fall. Julian Knapp ex- 
hibited plans of his new home, which he 
will construct himself. Edward Gosse- 
lin has made several combination kitch- 
en stool and ladder chairs. D. C. 
Milligan is making a working model of 
a naval cannon. Leopold Mozdzierz has 
passed his test for a limited commercial 
pilot’s license. 

R. D. Harris, secretary of the Mans- 
field (Mo.) Homeworkshop Club, visited 
home workshops in several states dur- 
ing a tour last summer. W. M. Young is 
building a house trailer, and Mr. Harris 
has completed a dog trailer. 

Plans have been started for the an- 
nual exhibition of the Capital Home- 
craft Club of Washington, D. C. George 
A. Simonds has been named general 
chairman, assisted by Harry E. Middle- 
ton, Orrin Davy, Edgar W. Parks, Jo- 
seph Chlopicki, and C. T. Kingsbury. 

The Science Homeworkshop Club of 
Brooklyn, N. Y., has reélected the fol- 
lowing officers: Morris Horowitz, pres- 
ident; Hyman Cohen, vice president, 
ana Abraham Eisenstadt, secretary- 
treasurer. During the past year the club 
studied photography and electricity and 
made small electrical projects under 
the supervision of Mr. Horowitz. 

A wood-turning demonstration was 
given recently before the Denver (Colo.) 
Homeworkshop Club. Christmas proj- 


| ects were started. 


Lawn chairs were made and sold by 
the Orange, (N. J.) Homecraftmen Club 


| last summer and the money used to 


| purchase supplies for the club’s work- 
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shop. At present old toys are being 
repaired to be given away to poor 
children at Christmas. Several of the 
members are building a file and rack to 
hold Guild bulletins, blueprints, maga- 
zines, and catalogues. 


Tracing Half-Breadth 
Ship Model Plans 


MANY methods of transferring’ the 
lines of the half-breadth plan of a ship 
model drawing to the wood have been 
suggested, but I have found a way that 
eliminates the errors often caused by 
creasing paper along the center line. 

A fairly large sheet of glass (I use 
a piece 14 by 35 in.) is placed across 
two boxes or chairs, and a lamp is set 
below it. Lay the plan on the glass and 
cover it with white paper. Draw a line 
on the paper to coincide with the center 
line of the plan. Then trace the re- 
quired water line. 

Turn the paper face down, align the 
center line and the ends of the water 
line with the plan, and trace the water 
line again. This gives the complete lift, 
but the shape of one half is on one side 
of the paper and that of the other half 
is on the other side. Remove the original 
plan, lay the white paper down again, 
and trace the water line as seen through 
the paper so as to get it all on one side 
of the sheet. The shape may then be cut 
out.—CHARLES C. CONLON, JR. 











When you go to the hardware store to buy a file, the clerk no longer pokes 


through boxes, unwraps yards of brown paper * 
shopping, without delays... 


WHERE? =: to find in 
« the store, popu- 
lar Nicholson or Black 
Diamond Files are out-from- 
under the counter, readily 
available in a colorful, con- 
veniently partitioned 
display ... 


WHAT TYPE? fc: saa 


size has a place of its own, 
clearly marked for easy 
selection . « « 


WHAT CUT? Fie: 


wrapping on each file lets 
you examine it closely, yet 
protects it from handling 
damage ..«- 


HOW MUCH? fein 

« find the 
price of each type and size 
clearly marked ... just pick 
the one you want and pay 
the clerk * * Whether you’re 
a plant executive, a work- 
man, or a spare-time hobby- 
ist, count on the new tooth 
construction and special file 
steel of Nicholson or Black 
Diamond Files to start and 
finish any job. At your hard- 
ware dealer’s. Nicholson File 
Co., Providence, R.I., U.S. A. 


* Your own eyes do your 


PATENTED 


A FILE FOR EVERY PURPOSE 
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YOUR OWN EYES DO THE SHOPPING 
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ENGINEERING 
TRIUMPH 


GILLETTE'S AMAZING 
1-PIECE RAZOR 


Blades Changed In 3 Seconds 


The Gillette 
Sheraton 


INTRODUCTORY OFFER 


C 


NOTHER sensational Gillette 
A manufacturing triumph! Today 
you can buy, for just 98¢, a genuine 
1-piece Gillette Razor—the Sheraton 
—in an attractive traveling case with 
5 Gillette Blades! Until now, we have 
never been able to make a razor 
of this type to sell for less than $4 
list. Output is limited. Millions will 
want one. You may have to ask your 
dealer to get yours on special order. 





GILLETTE SAFETY RAZOR CO., BOSTON, MASS. 


(Jillette 


RAZORS ano BLADES 







118 / e mention POPULAR S ‘ Mont 





Modern Doll House Folds 
Flat for Storage 


(Continued from page 97) 


the shoulders at each end, cut a 4-in. 
wide slot as shown to hold the second 
floor in place. 

The three pieces of plywood used in 
each end section should be laid out to 
leave the least wastage, according to 
the size of your panel. There are two 
pieces of plywood 10% by 15 in. and 
one piece 12 by 15 in. The windows and 
doors may be laid out to suit your own 
taste. Attach the corner posts flush to 
the ends of the 12 by 15-in. piece, and 
hinge the other two as illustrated. The 








— - Z ~ 
- 12 «15 
{}o4 * HINGE 
HINGE 
| 
|| FRONT BACK —+ 
| 
ie) x!) 
END SECTION ie | 
FOLDS FLAT 
7 | | 











TOP FLOOR NOTCHED 
TO FIT HERE 








Diagram showing how each end section is 
folded, and corner construction from inside 


drawings above show how the end sec- 
tion folds up. Note particularly that 
the front is hinged on the outside and 
the back on the inside. 

The partitions, one of which is used 
on each floor, are made as in another 
drawing. The molding, grooved by a 
simple dado operation, acts as a base 
for the partition. The door is hinged, 
and the molding is glued on. 

Finishing depends principally on how 
much effort you wish to put into it. 
The wood may be roughened with 
coarse sandpaper, and a thinly mixed 
coating of cement or plaster applied. 
A flat wall paint or cold-water paint 
can be used, if desired, but if this is 
done the wood should first be primed or 
sized with shellac or glue sizing. 

A folding porch or solarium may be 
added to one end. An awning of bright 
colors over each window will improve 
the appearance, as will a flagstone ter- 
race in the front. You might try a fire- 
place with the chimney running up the 
outside of the house—detachable, of 
coursSe—and cut a hole in the wall to 
suit. Other refinements may be added, or 
the same general method of construction 
applied to a house of different design. 


HLY when answering advertisements in this magazine. 

















Scuenc® 4 


MERNERALOGY 
for Amateur Scientists ! 


OLLECTING, classifying and analyzing minerals is a 


4 fascinating subject that will give you useful and in 
teresting scientific information—and a SCIENCECraft 
Mineralogy Outfit provides the best way to start this 
popular new hobby. These outfits contain assortments of 


valuable minerals from many parts of the world, with 
equipment and instructions for recognizing, testing, and 
sifying hundreds of- minerals 
The Outfit above. No. 505, in wood cabinet, contains 
thirty large minerals, an assortment of practical equip- 
ment, and a 150-page Mineralogy Manual. Price $5.00 


Other Outfits—$!.00, $3.00, $10.00, $20.00 


Look for SCIENCECraft Mineralogy Outfit at 
your favorite store, or we will send your choice, ful 
ly-prepaid, on receipt of price 

of Home Experiments con- 
taining startling tricks and 
experiments you can do with 
materials found at home 
also a Christmas Present 
Mystery and complete in 
formation about CHEM 
CRAFT and SCIENCE 


Craft Outfits. 


The PORTER CHEMICAL COMPANY 


5512 Prospect Avenue Hagerstown, Marylanc 











Hear that youngster shout with joy when he re 
ceives his Christmas gift of a genuine AU 
GLIDE! Sleek, speedy, useful! The gift that 
brings years of ot 
to school, taking pleasure spins, etc. Earn- 
ing money running errands, making deliver- 
ies, rentingout, etc. Cheaper tooperate than 
buying shoe-leather. Less than ‘sc a mile. 
Easy to ride. Skims along 30 miles an hour. 
cradied on low pressure balloon tires.; No & 
parking problems. 
2 models: Kari-Pac 
Glide (without carrier. 
Cushman engine. 
clutch, brake, light, 
FREE BOOK! > See Fm oy de aler or write 
» illustrated book 
with complete de — 
DEALERS: Write for Special Offer! 


THE CUSHMAN MOTOR WORKS, 





TO THE GALLON 
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or 
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Dept. C-12, Lincoln, Nebr. factory 








CORONA 1938 SPEED MODEL 


We've made around two million Corona Portables— 
but these new 1938 machines are the finest yet! 
Amazingly complete, professionally fast and easy to 
operate, and made to last for years. Dollar for dollar 
they give you unmatched value. Ask any dealer to 
show you their many exclusive features—the effort- 
less ‘Floating Shift,’ the Touch Selector, Piano Key 
Action, All-around Frame, etc., etc. And then ask 
about the new easy-payment plan—as low as $1.00 a 
week! Lets you pay for it as you use it. Free booklet 
on request; free carrying case with each Corona. 


eeecceseeoe MAIL COUPON TODAY «eeesesces 


L C Smith & Corona Typewriters, Desk 12 
721 E. Washington St., Syracuse 
I’m thinking of buying a Corona. Please send free 


booklet describing models and the ‘‘$1.00 a week”’ plan. 
Name 

Street 

City State 


oes PLEASE PRINT PLAINLY = 
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Preparing Crystallized 
Christmas Trees 


(Continued from page 76) 


fect is obtained by using sprayed alum- 


inum bronze. This, too, can be applied 
in a clean, dry garden sprayer if a little 
care is taken to get the mixture right. 
It is suggested that 14 lb. of aluminum 


| bronze powder, varnish-mixing grade, 


be wet slightly with turpentine to a 


| smooth paste and then continuously 


stirred while a pint of quick-drying var- 
nish is added. Thin this with either tur- 
pentine or gasoline until the mixture 
sprays easily with the gun you are us- 
ing. Do not smoke while doing this, and 
do not work where the fumes can reach 
a fire in furnace or stove, as the tree, 
varnish, gasoline, and aluminum con- 
stitute a very dangerously inflammable 
mixture. The finish is safe enough, of 
course, once it is dry. 

Let the first coat dry hard and touch 
up where required, or give a second 


| coat. Avoid getting thc mixture too wet 


in spots or it will sag to the edge of the 


needles, strip off the bronze, and pro- | 


duce an unsightly result. Spray on 
lightly and evenly while moving around 
the tree in a methodical manner. Be 


| sure to clean your sprayer thoroughly 


without delay. Let the tree dry hard 
before taking it into the house. 
Bear in mind that lime in calcimine 


is disastrous to conifers. On live trees it 
| can be used only above ground and for 
| a short period, when it must be removed 


without having any of it wash down 
into the soil where it would come in 
contact with the roots and thus kill the 
tree. If a live tree is treated, follow 
exactly the method previously specified. 


Valuable Papers Recorded 


by Your Movie Camera 


MANY amateur movie makers with 
8- or 16-mm. cameras are using the last 
few feet of film remaining on the reel 
to photograph canceled checks, techni- 
cal data, clippings, and letters as a 
matter of record. A great volume of 
such records will take up surprisingly 
little room in a safe deposit drawer and 
in the event of fire or flood may prove 
invaluable. 

Lay the sheets to be recorded face up 
on a table near a wall. Support the 
camera, lens down, about 42 in. above 
the table on a bracket fastened to the 
wall. Illuminate the copy with three 
photoflood lamps about 24 in. above 
the table. Set the camera diaphragm 
at F/5.6. An instantaneous click of the 
shutter button will expose no more than 
two or three frames of the film. 

These record frames, of course, have 


to be edited from the reel after develop- | 
ment. When required, the photographed | 


copy can be easily read with a low-pow- 
er microscope, or can be enlarged 
photographically.—A. W. E. 


Organize a home workshop club. Send 


a stamped, self-addressed envelope for 
full particulars. 
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YOU CAN 
DEPEND ON 





CHAMPION 


A hard starting car is an aggrava- 
tion, particularly in cold weather. 
It invariably indicates that gas 
mileage, power, speed and accel- 
eration have declined badly—per- 
formance is seriously impaired. 


| Spark plugs are all important 
in maintaining topnotch engine 
performance. Inferior quality or 
| worn-out spark plugs are a great 
| handicap to even the best modern 
| engines and the best of modern 
| high performance fuels. 


Please mention PopuLtar SciENCE MONTHLY when answering advertisements in this magarine. 











Change to new Champion Spark 
Plugs now and note the new speed 
with which your engine starts, the 
renewed ability to accelerate and 
the measurable increase in gaso- 
line mileage. 


Champion Spark Plugs for a quarter 
century have continued to set new 
high standards of performance and 
reliability in engines everywhere. 
We sincerely believe you cannot 
afford to accept spark plugs less 
dependable than Champions. 


— CHECK AND CLEAN SPARK PLUGS WHEN YOU CHANGE OIL 
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AMAZING SCREW 
INVENTION 


PERFECT 
THREADS 
IN 
METALS 


Taps Standard 
Machine Screw 
Thread in Materi- 
als of practically 
any thickness! 


Don't waste your money on costly 


taps—try this sensational new eX* 
method for cutting perfect stand- ( ae 
ard machine screw threads in yor? 


metals. The famous Shakeproof 
Thread-Cutting Screw—now used 
in America’s biggest industrial 
plants— makes tapping easy and 
inexpensive. Just punch or drilla 


hole—insert a Shakeproof Thread- /// % 
Cutting Screw and turn it home /// pe 
1 /$ 


3///) 
with screw driver orsocketwrench. ////&\t 3 ) 
Unscrew and youhaveaclean-cut ///A43\— 4///) 
thread—a perfectly tapped hole! V// Ai | =} y 
PATENTED SLOT DOES IT! (//_J/// 
kr 2 ia - ‘aA / i 
he patented spring-action slot EET 
plus a special hardening process 
transforms the screw into an ac- Patent Numbers 


curate thread-cuttingtool. You'll U.S. Patent Nos 
be amazed at the long life of each —_1, 862,486; 1,909, 476; 


screw—even after repeated use 1,909,477. Other 
in materials of practically any Patents. Patents 
thickness, the cutting action is Pending. Foreign 


Patents 


clean and sharp. 
HANDY KIT 


only 


A Complete Set 
of 10 Taps _| 


| 





At Your 
Dealer’s or Mailed 
Postpaid for Only 50c 


Ask your local hardware dealer for akit 
of Shakeproof Thread-Cutting Screws, 


KIT CONTAINS: 
Ten patented Shake 
proof Thread-Cutting 
Screws—two types of 
heads both screw 

ket 


wrench- ineachof the 
following five sizes 
No. 4—No. 6—No. 8 

No. 10 and 1-4" 


or send the coupon below with coin, 
stamps or money order for 50c. Full 


money-back guarantee if you are not 
t 


Alsoinstructions giv 
oroughly satisfied. See your dealer or in drill sizes for 


mail coupon below, today! 





SHAKEPROOF LOCK WASHER COMPANY 
Distributor of Shakeproof Products j 


Manufactured by Illinois Tool Works 

2517 N. Keeler Ave., Chicago, Ill 
Enclosed find 50e (coin, stamps or money order) for { 
which send me a complete tapping kit of Shakeproof 
Thread-Cutting Screws j 


Nam id | 


Addres 


City ee On 


I cscneneenenenenpmmeauminadll 













































Flash Synchronizer 





for Photography 


O AMATEUR photographer need 
N be without a flash synchronizer 
because of the cost, as a serviceable 
outfit can be made from an old flash- 
light case, an ordinary key-type light 
socket, and a phone jack out of a 
junked radio set. 

Take the socket apart and cut the 
ends off the connector bars so they may | 
be used as nuts. The screw part is 
mounted on a \-in. disk of pressed | 
composition wood that just fits inside | 
the socket shell, as shown at A. One of 
the small bolts is put through the cen- 
ter to make the center contact. On the 
other two bolts are mounted small 
right angles of sheet brass, which are 
soldered to the inside of the shell. 

A second disk with a contact bolt in | 
the center is located at the bottom of 
the shell. A spacer to hold the two 
disks the proper distance apart is cut 
from the fiber socket liner. After the 
wires are soldered, this bottoin disk is 
held by bending the edge of the shell | 
inward in three or four places. The | 
wires enter the socket through the 


hard-rubber bushing, which is placed 
through the key slot in the side of the 
shell. 
The battery case is an old three-cell 
(Continued on page 


121) 
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Cutaway view of the socket, the remodeled 
phone jack, and bracket with camera screw 


civcastnieiiaal 
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“CHRISTMAS a 


A GRAFLEX PICTURE 







Picture Their Happiness 
with a GRAFLEX 


Graflex Cameras portray and give 
happiness for years to come. Your 
dealer will gladly show you Graflex 
American-made Cameras and Equip- 
ment—pertect gifts. 


National GRAFLEX 


The world’s finest miniature reflex cam- 
era! Just a handful in size but big in 
tperformance. Ten 244” x 22” pictures 


from each 8-exposure film 























ENLARG-OR-PRINTER 
an enlarger, contact printer and retouch- 
ing desk all in one! Book on enlarging 
KG) FREE! teenies: 
AN ? Annual Gift Guide. oe os 
rs DEPT. PS-17, ROCHESTER, N. Y., lt 
S Please send me free Graflex Catalog 
pes free Annual Gift Guide. 
ADDRESS 
CITY STATE 
PRIZE-WINNING CAMERAS 
aR ’ » . 5 7 


Almost a complete darkroom in itself— 
free with each Enlarg-or-Printer. 
FOLMER GRAFLEX CORPORATION 
NAME 
i Ve] al 

















O DRILLS —GRINDS— CARVES 
iy. SANDS—SAWS—SHARPENS 
PPRO The new WHIZ ‘‘2-SPEED"”’ is handiest, most 
,Practical electric tool ever made. Combines in 
sone tool 1) NORMAL SPEED, for Power Jobs, 
Lif 2) HIGH SPEED for Precision work. Uses 200 - ) 
different accessories, instantly interchangeable. LBM 
andies any material: Metals —Woox 1 - only a 


s—Alloys 
astics —Glass—Steel—etc. PERFORMS JOBS $995 
IMPOSSIBLE WITH OTHER TOOLS. Plug in any d 
socket AC or DC, 110 volts. Chuck \’’ capacity. postpar 
SENDNOMONEY:Paypost- FREE! Accessory outfit including set 
man on delivery only $8.95. ofdriils, mounted I grinder, cary 
Try 30 days at our risk. If ing bur, sanding discs, mandrel, cut- 
not 100% satisfied, your full ting wheels, mounted brush, etc. 
money returned FREE with each outfit ordered. 


PARAMOUNT PROD. CO. Dept. 12-C, 245 Broadway, NewYork 














This magnificent Remington ACCEPT THIS 


Noiseless Portable has all the 


FACTORY 
essential features of big, expensive OFFER! 
office machines. Brand-new, latest 

model. So Q-U-I-E-T it types in a 


yh !O0 kable 10¢-a-d 
fisa brings you this amazing por, LO) DAYS 
able direct from Remington Rand FREE TRIAL 


Inc. at bargain prices, with all ship- 
ping expenses prepaid. Take 10 plus FREE 
Home Typing Course! 


days free trial right in your own 
home. If 100% satisfied, pay only 
10¢ a day. Receive free Touch Method Course which makes 
typing easy. Write today for Free Illustrated Catalog aad 
special Ten Day Trial Offer. Write to Dept. 153-12. 


MINGTON RAND Inc. 








Bu FFfal ° 
New York 
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Flash Synchronizer 


(Continued from page 120) 


metal flash light with the end contain- 
ing the switch cut off. The length 
should be two battery cells plus % in. 


for soldering and 1% in. for the spring | 


in the cap. 

The combination switch and shutter 
release is made from an old radio phone 
jack of the type shown at B. The base 
bar of the jack is cut to a length that 
will allow the cable release plenty of 
clearance past the ends of the contact 
springs. The countersunk hole near the 
end of the bar is made to fit snugly be- 
hind the head of the cable. A siot is 
cut from the end of the bar into this 


| 
| 


| 
| 





{ 


hole to allow the cable to be discon- | 


nected from the switch. 

The push plate is of metal \% in. thick 
and % in. wide and of a length to suit 
the jack used. To the end of the plate, 
a short length of light clock spring is 
soldered. Two holes are drilled in the 
spring to correspond with the switch 
assembly screws. A hole for the adjust- 
ment screw is drilled and tapped as 
shown, and the screw is provided with 
a lock nut. Another hole, of a size to 
receive the push button of the cable 





The synchronizer parts before assembly 


release, is drilled almost through the 
push plate directly opposite the cable 
hole in the base bar. 

The switch is mounted on the side of 
the battery case with a sheet metal 
bracket, which is soldered solidly to the 
case, and in which holes are drilled to 
fit the two switch assembly screws. 
The wires from the socket are brought 
down to the switch and soldered. A 
guard of light sheet metal is made to 
protect these connections. 

The bracket for attaching the de- 
vice to the camera is a 4% by 1-in. bar, 
soldered on as at C. The camera screw 
is an ordinary 4-in., 20-thread stove 
bolt with a washer soldered into the 
slot. The threads are filed off the screw 
for 4% in. next to the head to allow the 
screw to turn freely after being run 
through the threaded hole in the bracket 
ar. A square shoulder of solder is 
juilt up on top of the bar next to the 

ap to prevent the synchronizer from 

urning out of line. This shoulder 
should fit snugly against the edge of 
he camera bed. 

(Continued on page 138) 


Shooling These indoors was 


FUN! 








WITH G-E MAZDA PHOTO LAMPS 





SPECIAL LIGHTING KIT $700 
FOR INDOOR PICTURES —_ 


Ask the dealer where you buy film 
to show you this new kit for taking 
indoor pictures with any camera and 
supersensitive pan film. Consists of: 
2 G-E MazpaA Photoflood lamps 
No.2; 2handypaper reflectorsto con- 
centrate the light on subjects; help- 
ful folder that suggests where, and 
tells how, to take pictures at night. 



























@ Live over this happy Thanksgiving day with 
indoor snapshots. Catch that look on Junior’s 
face as he wades into the turkey. Snap the 
whole family ... even the pup. 


It’s easy. Just put a few G-E MAZDA Photo- 
flood lamps in sockets around the room, load 
up your camera with supersensitive film and 
take snapshots as easily as you would out- 
doors in the bright sunlight. 


The brighter, whiter light of these amazing 
bulbs gets you crisp, clear pictures indoors, 
or at night. And they last for dozens of shots. 


For action, use G-E MAZDA Photo-flash lamps. 
Each lamp gets one picture. 15 cents list. 


Go to your druggist or camera dealer for photo 
lamps... but be sure they’re marked G-E to be 
sure of better pictures. 


GENERAL &@ ELECTRIC 
MAZDA PHOTO LAMPS 


Please mention Poputar Sc1ENcE MONTHLY when answering advertisements in this magazine. 
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FOR MOTHER: A beautiful sewing box 
with ample room for needles, spools and 
all the little gadgets Mother likes to have 
handy when she’s sewing. Divided into 


two compartments with hinged lids. A 
graceful handle makes it easy to carry. 
Build it with Masonite TEMPERED PREsD- 
woop and you'll be proud of its smooth, 
lasting finish. And you'll be amazed at how 


easily it can be cut out and put together. 


FOR DAD: 
ever seen. Light in weight. . 
carry ... sturdy MASonITE TEMPERED PRrEsD- 


The handiest tool kit he’s 
.» easy to 


woop sides and bottom that can take all 
the knocks. 

Of course, you want to build these and 
many other handsome Christmas gifts 
with Genuine Masonite. Mail the coupon 
today for free plans and specifications of 


Mother's sewing box and Dad's tool kit. 


MASONITE 


A MISSISSIPPI PRODUCT 
THE WONDER WOOD 
OF A THOUSAND USES 


SOLD BY LUMBER DEALERS EVERYWHERE 





SS Se 
| MASONITE CORPORATION, Dept. PS-12 | 
| itt West Washington Street, Chicago, III. | 
| Please send me—absolutely FREE—plans and | 
] Specifications for the smart sewing box and handy 

| tool kit I'm going to build for Christmas presents. | 
| Name | 
. Address = | 
| City State 
Ress nten cone cosy com een cum “ 








with our 


BLUEPRINTS 


OYS, furniture, models, radios, and 
other projects suitable for Christ- 
mas gifts are contained in the 

POPULAR SCIENCE MONTHLY series of 
blueprints. You will derive a good deal 
of pleasure from making something you 
know is going to be used by a member 
of your family or a friend. At the same 
time, you can be sure that such pres- 
ents will be more highly valued than 
articles bought at a store. 

The blueprints themselves make ex- 
cellent gifts for men and boys who en- 
joy the home workshop hobby. Those 
marked with an asterisk (*) in the fol- 
lowing list are particularly well suited 
for this purpose. The blueprints, in 
most cases, are printed on 15 by 22-in. 
sheets and cost 25 cents each. 

Only a partial list of the plans avail- 
able is given below. A complete list 
will be sent immediately upon receipt of 
a stamped and self-addressed envelope. 


GIFTS FOR MEN 


*Clipper Ship Great Republic (31% in. 








hull), 272-273-274 “a sohaheiaeen $1.25 
Colonial Writing Desk, iicticeacareniemins a 
Drafting Table, 189A .. e ’ ae 
*Farragut’s Flagship Hartford (33! -in. 
hull), 221-222-R sainina , 
Folding Duck Boat (13-ft. ), 7: yaaa .50 
ree. Cannon Model (115%- in.), 
292A-293A ee a8 
Magazine Rack and Wooden Wastebasket, 
296A : Se eI 25 
*Racing Sailboat Blackcat, 13 ft. 4 in. long, 
5-ft. beam, weighs 250 lb., Marconi 
CROG, FRE TREBOS TE cseccsccescesssccesesessives 1.00 
Smoking Cabinet, 2 . sidaceoeel ditiegeucats ae 
*Sovereign of the Seas, ‘Clipper Ship (20'%- 
in. hull), 51-52-53-R eae 
S. Battleship Texas (3-ft. hull), 197- 
198-199-200 Swe S 
*U. S. Destroyer Preston “(31%4-in.), 125- 
126-127-R pienibmuindheaiindanadainsiaen 1.00 
*Utility Rowboat (13 ft. “long), 224-R ........ «50 
*Whaling Ship Wanderer (20'%-in. hull), 
AEE. cdanianniguneeasssenainnnidiinientinns 1.00 
GIFTS FOR WOMEN 
Automatic Lighthouse Night nom and 
Novelty Sewing Kit, 255A.........c0000 25 
Cedar Chest, /7.. sneiisasiasdansaisoiad ae 
End Table, American ‘Empire, ‘241A a 
Gate-Leg Table, 24........ sciivenanasnancioanied : wae 
Kitchen Table Cabinet, 27 jichictcincoucci sa 
Mirror Frame, 246A.. ~~ we 
Mocdernistic Folding Screens, 91.. 25 
Modern Tea Wagon and Cabinet into which 
it Rolls, 313A.. ae 
Mosaic Serving Tray, sinaeisihion~ aman 
Pier Cabinet, 77 camille mena ae 
Queen Anne Dressing Table, Stool, and 
Mirror, 295A aninacicn See 


Sewing Cabinets, Priscilla and modern, 31 .25 


adel eadapuamiisionion .25 
Silver Chest on Stand, 256A .25 
Small Early Colonial Pine Chest (illustrat- 

ed above), 308A....... RS ESSERE: 
Telephone Table and Stool, Milcinisiassnindeits 25 
RRS Bani corsnrinenchettsncinntrensnsinniones y+) 


GIFTS FOR BOYS 


*Barbary Pirate Galley (20-in.), 44-45-R.... .75 
*Brig Malek Adhel, 20-in. hull, frame-and- 
plank construction, 304-305-306-R...... 1.00 


Clipper Ship in Bottle, 121-122 mee sae 
Cruiser U. S. S. Indianapolis (12- in.), 216 .25 
*Flying Tractor Airplane (3-ft. wing), 50.... .25 
H. M. S. Bounty (8'%-in. ull), 254............ .25 
Hunting Knife and Double-Decker Bed, 
277A sisi ibicnaaslibaaaiileblldeaedeaiiidansatimean 35 
*Kayak (with sail, etc.), ”192- 193- 194-R...... 1.00 


Solve Your Gift Problems 





Early Colonial pine chest, plan 308A, 25¢ 





Kite Reels, Ball-Bearing, 290A. 25 
EcAGOP MEQGAMEA (9-1M.), TAS vsccsecccscccsscveseiccosioses 25 
Liner President Lincoln (143% in.), 325...... 25 
Liner Queen Mary (10%-in.), 283.0... 25 
*Mississippi Steamboat Buckeye State 
fo Se! eee 1.00 
Motor Boat (20-in. model), 196......cccccccccccee 25 
New Bedford Whaleboat, with complete 
equipment, 14-in. hull, 326-Rov.ceccsn .50 
ik el eae 25 


Racing Yacht (20-in. sailing model), 48-R_ .50 
Tie Rack, Extension Book Rack, and 


lL "gD eae 23 
*Toy Motor Boat (29-in.), 63-64-R.o..ccccccccseee 75 
Treasure Chests (metal bindings), 78............ ae 


GIFTS FOR GIRLS 


Bookcase (two dOors), 37 ....cccsccssccccssescescerseeees 25 
Card Table, Four-Leat, 239A..........:...0cccccccccse 25 
Colonial Design Doll’s House, 72...........cc000 05 
DOIG PROWESS PUrmiture, 7.5.......0ccscecccccccocsccsccees 25 
aw eae 25 
Flowerpot Stand (38% in. high) and Novel 
oe Se! ee .25 
a. - - with Wooden Frame, and 
Book Ee - wes 
Magazine Rack, Ladder-Back, 250A............ 25 
Mayflower (24-in. model), 83-84-85-R.......... 1.00 
Modernistic Lamps, Three, 93.........:ccccccccce0e 25 
Picture Frames and Bud-Vase Holder of 
Metal and Glass, 288A ..............::..ccessse 25 
Sedan Chair (scale model), 123-124..........00 .50 
Sewing Kit (pelican design), 255A........... 25 
Turned Costume Jewelry, 275A .....ccccccccscsscsees 25 


GIFTS FOR CHILDREN 





Acrobatic Monkeys Toy, 248A .......ccccccccccssseess 25 
Airplane Cockpit with Controls, 114............ 25 
Baby’s Crib and Play Pen, 26.........ccccccccccseees 25 
ee el 25 
i ee ae ” ee 25 
Fire Engine and Other Toys, 101..... 25 
Hispaniola, the Ship in “Treasure Island” | 
Ria Fy i enetinael 25 | 
Jig-Sawed Birds and Animals, 56................. 25 | 
Lighthouse Model, Flashing, 298A.............. 25 | 
Projector for Photos and Pictures, 259A...... 25 | 
Six Simple Block Puzzles, 65........ccccccccccsccees 29 
Toy — Drill Press, Saw, and Jointer, 

25 


GIFTS FOR RADIO FANS 


All-Wave Portable Receiver, 217-R 


*Amateur Radio Transmitter, 183-184........  .! 
*Amateur Short Wave Receiver, 156............ i 
*Five-Tube Short Wave (A.C. or D.C.), 223? .25 
Full Electric Headphone Set, 130.......0000.... ; 
One Tube Receiver (battery operated), 103 .25 
Short-Wave Converter Unit, 2 








Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows 


ee TE TR TE OE ee oR 

I side iniae as 

City and State tied emencanu 
Please print your name and address clearly, ‘ 
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Sugar crystals—as 
seen thru a Gilbert 
Polaroid Jr.-equip- 
ped Microscope. 


CHEMICAL WEATHER FLAG 


Shows you whether eachdaywillberainyorclear. Free—withmammoth color 
poster showing the new Gilbert Chemistry Sets, if you mail coupon at once. 


Mail this Coupon — or 1¢ Post Card 


Mr. A. C. Gilbert, President 
Gilbert Hall of Science 

t 

'Room-160, New Haven, Conn. 


Sugar crystals—as 
seen thru ordinary 


XA 
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It’s Fun to Discover Scientific Secrets with the New 


GILBERT CHEMISTRY SET 


Boys, exciting days are in store for you 
when you own a Gilbert Chemistry Set. 
Think of the thrill of making strange 
chemicals change colors, writing mes- 
sages in fire ink, making your own paints, 
bleaching flowers and performing hun- 
dreds of other dazzling tricks. 


More boys have won fame and big awards 
with Gilbert Chemistry Sets than any 
other chemistry sets made. One boy de- 
veloped a candle that burns with a blue 
flame. Another boy discovered a way to 
write messages in invisible ink on his 
arm. A third boy worked out a chemical 








New Gilbert Desk Type Laboratory 
Outfit —The latest triumph of the famous 
Gilbere Hall of Science. 5 feet of metal and 
wood shelf room and test-tube racks, 
mounted on sturdy wooden table. 76 chem- 
icals and pieces of apparatus including 
scales. Puts 500 fascinating experiments at 
your finger tips. $9.95. Other Gilbert Chem- 
istry Sets $1.00 co $19.50. See them at your 
nearest toy store. Up-to-the-minute book 
by noted Yale professorscomes with each set. 


trick for catching a sneak thief. You, too; 
can perform such wonders, but first be 
sure to get a chemistry set-with the name 
“Gilbert” stamped on the box. 


$200.00 Annual Awards 


To the boy doing what, in my opinion, is the most 
important research in Chemistry or Micro-Chemis- 
try in 1938, I will award $100.00 in cash. To the 
ten boys doing the next most important research, 
I will award $10.00 each. Applicants must not be 
over 17 years old and must send me full descrip- 
tion of their experiments by June ist, 1938. 


A. C. Gilbert, Inventor of Erector and 
Founder of the Gilbert Hall of Science. 


POLAROID Jr.—the Invention That Shows 
Nature’s Wonders in Full Colors 
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‘Count me in on your big free offer. Send 
| weather flag and mammoth poster.. 
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Pleasc mention PopuLAR SCIENCE MONTHLY when answering advertisements in this magazine. 


J 


The new Gilbert Micro-Chemistry 
Sets enable you to see the mysteries 
of chemistry and Nature 200 times 
larger than they appear to the naked 
eye. The only sets of their kind with 
Polaroid Jr.-equipped microscope — 
bringing you sights far beyond the 
power of ordinary microscopes. Sugar 
crystals look like an array of brilliant 
jewels. Layers of cellophane take on 
weird and fantastictones. Starch grains 
appear as luminous colored crosses. 
‘ Gilbert Micro-Chemistry Set No. 7; 
{ complete with 38 fascinating pieces 
' ofapparatusand bigillustrated manual, 
s $5.00. Other Micro-Chemistry Sets 
35 from $2.50. 






































































NOW only 7109-95 


buysa 6” Ball-Bearing 


BLACK & DECKER 


Look ®t these features of the new 6-Inch Junior— 
offered for the first time in a low-priced bench 
grinder gf Black & Decker Quality: 1. Powerful 
'4-H.P ’ Motor 2 Anti-friction ball bearings 

Light, strong aluminum housing. 4. Adjustable 
toc] rests, easily removable. 5. Convenient carrying 
handle. 6. Rubber Feet which hold Grinder firm on 
bench without bolts. 7. All moving parts carefully 
balanted The 6-Inch Junior Grinder is just the 
thing for small too!-sharpening, light grinding, pol 
ishing wire-brushing, et A sensational bench 
grinder value for only $19.95. 


BLACK & DECKER 14, JUNIOR DRL 


makes quick work of a thousand and one jobs 
around the shop, garage or home. Capacity, );- 
inch holes in. steel, 
L5-inch holes in wood. 
Also drives wheels for 
light grinding, etc. So 
powerful it cannot be 
stalled even when drill- 


ing up torated capacity 





in steel. A wonderful 
drill for only $19.95. 
¥2-Inch JUNIOR DRILL for larger, heavier 
work, is an equally great value for only $35.00. 
MAIL THE COUPON TODAY for complete 


information and name of nearest dealer where 
you can see these and other Black & Decker tools. 


BLACK & DECKER 


World’s Largest Manufacturer of 
PORTABLE ELECTRIC TOOLS 





MAIL THIS COUPON NOW 








| THE BLACK & DECKER MFG. CO., 

| 812 Pennsylvania Ave., Towson, Md. | 
] Please send Free Literature describing the | 
| new Black & Decker Junior Tools and address | 
of nearest B. & D. dealer. | 
| FEAGAG ccnccecececccs : ‘a : 
Ee | 
| Address eee ee ee eee eee eee n== --- 
| City —_—_ wR cenmnnumecwin | 
Ricci icehdieihialaannisinataantaesiiaiommantemanient F 
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The Expert's Way of Making Skis 


(Continued from page 79) 


them as shown in Fig. 2. Shave off the 
superfluous wood with a plane, draw- 
knife, or spokeshave, leaving a slight 
ridge at the top near B and C as in Fig. 
3. Make the thinning and thickening 
gradual. The length of the ridge de- 
pends upon how stiff a ski you desire 

the longer the ridge, the stiffer the 
ski. Stiff skis are excellent for racing 
on smooth snow, but a flexible ski is 
preferable for average trails, and it is 
better for the beginner. 

To bend the tips, each must be 
wrapped in six layers of burlap and 


} 


WHAT LENGTH TO MAKE 
YOUR SKIS 


Racers and experienced skiers 
use a ski 6 ft. 9 in., 7 ft., or 7 ft. 3 
in. long. The novice and average 
skier, however, should choose a ski 
in proportion to his height. As all 
distinctions between the dimen- 
sions of downhill, slalom, and tour- 


ing skis have practically been 
eliminated, the following table will 
suffice: 

Height Ski Length 

5 ft. 2 in. 6 ft. O in. 


Coouwnuwnu 
-noo°oac >» 
SNNN OO ODO 
Cwwodeo Ww 


If a person is very heavy, the 
next larger size is advisable. 


] 


tied with cord. Stick the wrapped end 
into a pail of boiling water for thirty 
minutes. Without unwrapping, place 
it under a board nailed to cleats about 
2 in. high as shown. Bend the ski up- 
ward to a 45-degree angle. Prop it in 
that position and let it cool off for at 
least two hours. Mark its position as a 
guide in bending the second ski to match 
exactly. 

The next step is to form an arch or 
camber under the middle section where 
the binding will be attached. When the 
skis have dried, heat them on the run- 
ning (grooved) surface with a blow- 
torch, beginning with the back end. 
Make them really hot without burning 
the wood. Bend them inch by inch over 
a bench or stool, placing the back ends 
under the same nailed board used in the 


other bending operation. Move the 
bench gradually forward and repeat 
the bending process until tHe skis, 


when placed on the floor, have an arch 
of about 1 or 114 in. Reheat the run- 
ning surface if necessary. 

Sandpaper top, bottom, and _ sides, 
using plenty of sandpaper to take off 
excess wood on the top. Wet the skis 
slightly and let them dry overnight. 
Then sandpaper again with 00 paper. 
Stain and cover the top and sides with 
four coats of spar varnish, but do not 
touch the bottom. 


When dry, treat the running surface 
by rubbing wax vigorously into the 
wood. To obtain the best effect, first 
spread pure pine tar evenly over the 
surface and heat along the center of 
the ski with a blowtorch, taking care 
that the tar does not catch fire and the 
wood is not burned or the varnish on 
the sides blistered. As soon as bubbles 
appear on the surface, move the flame 
to the next spot. It takes about twenty 
minutes to do this. 

After the running surface is brown 
from the penetrated tar, wipe off the 
excess with a rag. While the ski is still 
hot, apply a coat of so-called ‘hard 
base” or “running” wax. The skis must 
cool for several hours before being used. 
The process just described is for down- 
hill running and for touring on very 
cold days. For milder weather, it is 
necessary to add soft wax (what is 
known as “climbing wax’”’ is best). 

To attach the ski to the boot, a bind- 
ing or harness is necessary. The old- 
fashioned binding consisted of a leather 
strap, which passed through a mortise 
in the ski, and it is still seen on inex- 
pensive skis and those made for chil- 
dren. The toe of the boot is merely 
shoved through the loop formed by the 
strap. Modern bindings consist of 
metal toe irons, either with or without 
leather straps, and a leather strap or 
steel cable that passes around the 
grooved or concave heel of the ski boot. 
Some type of clamp or tightening device 
is used on the harness to press the boot 
into the toe iron and prevent the har- 
ness from slipping off the heel. Since a 
serviceable binding can be bought for 
as little as two dollars and would be 
difficult and expensive to duplicate by 
hand, it does not pay to make it. 

Good ski poles, although they present 
no such mechanical difficulty as the 
binding, are also cheaper to buy than to 
make. 


Two Ways to Keep Ferrules 
Tight on Tool Handles 


. TOOL HANDLE 





BEVEL OUT GORE 
OF FERRULE 
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ee” “se 





M AKE corn N Gree TH G 

the methods of keeping tool-handle 

ferrules tight are illustrated. At A, 
the handle is turned oversize and the 
wood then rolled down until the fer- 
rule will slip on; then the end is soaked 
in water to swell the wood. At B, half 
of a pipe coupling is used for the fer- 
rule, and the necessary threads may be 
cut on the turned handle with a die 
made as shown at C from a pipe tee of 
the same size as the ferrule.—D. A. P. 
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Paper patterns of all the small parts are 
pasted on thin wood and jig-sawed to shape 


A Child's Nursery-Rhyme 
Rack for Storybooks 


(Continued from page 81) 


and windows. The windows may be red 
to represent lamplight if desired. The 
grass in the yard is very dark green 
shading into black. The stepping-stone 
walk is white with black joints. The 
dish is ivory with black markings, while 
the ‘‘body” of the dish is black. The 








4 SQUARES 














The characters drawn on squares so they 
can be enlarged to make full-size patterns 


spoon may be silver. The cat is white 
with black markings, and the fiddle a 
deep red. Dark shadows are painted in 
from the eaves down to the ground on 
a line with the light from the moon, and 
the top of the house and barn are 
painted dark green, as is the bottom of 
the book rack.—D. C. MARSHALL. 
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S ves-THe WHOLE 
CROWD’ COMING 
TO MY PARTY... 
‘CEPT JACK EVANS 


---HE’S NOT MUCH 
in 











was the MIT’ of ttelows Parka 


and he wasn’t even there . 














HELEN DIDN’T 
EVEN SAY HELLO! \ 
GUESS | DON’T 
GET ASKED TO 
HER PARTY. 



















FELLOWS CAN 
DO THINGS” BUT Yous 
eee HELEN LIKES 

POPULAR BOYS. 









BUT JACKIE, ALL THE 





L MAY AS WELL 4 
PRACTICE UP FOR 4 
AMATEUR HOUR. 













4 THEY DONT KNOW } 
S 1CAN PLAY! 4 



















JC~/SACK EVANS...WITH 
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(Seg OVER 5000 VOTES- 
LOA wins FvRST PRIZE 


FOR HIS BEAUTIFUL HARMONICA 
PLAYING!...ONE MORE TUNE 


| h JACK?... BEFORE WE SIGN OFF? 
| oe ane 
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my JACK EVANS! AND 
_ 47 | DIDNT EVEN INVITE 
«© HIM TO THE 
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Harmonica playing is becoming more and 
more popular every day. Over the radio, 
on the stage, in great moving pictures like 
“One in a Million” and “The Singing 
Marine”, you hear and see Harmonica 
players taking a prominent part. 

You miss a lot of fun and popularity if you 


don’t play the Harmonica. It’s a real accom- 
plishment ... you’re always welcome at 














WONDERFUL! WE ALL HEARD YOU 
LAST NIGHT... CONGRATULATIONS! 


NEXT WEEK AND 1 WANT YOU TO 
COME...WILL YOU HELP ME ROUND 
UP THE BUNCH?...AND BE SURE 
TO BRING YOUR HARMONICA! 


WHY JACK EVANS! - YOU WERE 


.- I’M HAVING ANOTHER PARTY 











Lal CREE TS 
AMAZE YOUR 





FRIENDS AND BECOME POPULAR 


Instruction Book .. . it’s Free upon request. 
Just sign and mail the coupon. You will be 
amazed to see how simple it is to become a 
really good player. 


But remember—when you select your Harmon. 
ica, be sure it’s a Hohner, the instrument used 
by practically all professional players—‘‘the 
world’s best’’. 


M. HOHNER, INC., 351 Fourth Ave., New York 





parties where the crowd gathers for sing- 
ing and dancing ... and it’s so easy to 
learn to play. Send for the new Hohner 


HOHNER. 
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ARMONICAS 











M. HOHNER, Inc., Dept. 21M 
351 Fourth Ave., New York City 


Please send me your new Instruction Book FREE. 


Address Canadian inquiries to Hough & Kohler, Ltd., Toronto 
me ee ee ee ee es ee ed 
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a e’ve just 
replaced all the 
lamps in our home 
with |Westinghouse 

Mazda Lamps. 
| They stay 
bright. 


Westinghouse 


The Mame fil meane 
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OR heating long work, such as mandrels 

” and reamers, in the hardening process, 
it is best to use the lead pot. Take care to 
hold the piece vertically while heating and 
quenching, and it will come out of the bath 
straighter, 


Don’t forget that a tool-post grinder is 
the thing to use when it’s necessary to get 
speed with a small milling cutter, whether 
you use the lathe or the miller. 


In connection with small and medium 
punch-and-die work, when steel plates are 
used for holder and shoe, more accuracy 
may be had if the parts are squared by 
grinding and small holes are tapped in the 
sides at suitable locations so that short 
parallels can be bolted on. This makes 
possible to lay out the buttons in relation 
to the sides as well as spacing from one to 
the other. The assembly will then line up 
much better. 


. + . 


If the blades of an inserted-teeth mill 
have a tendency to move back while using 
a heavy feed, cut them flush with the op- 
posite side of the blank and fit a ring 
machined from \4-in. stock. 


It doesn’t pay to attempt to true up a 
hardened gear, sprocket, or similar part for 
the purpose of grinding the bore unless you 
have some means of correcting lateral 
errors. Make an adapter plate to fit the 
faceplate, with six evenly spaced throw 
screws. 

The correct drive for die-shoe posts is 
0.0015 in. Don’t trust the drawing, but 
check the actual size of the bores separately. 


When making a mandrel, use a combina- 
tion center drill twice the size you would 
pick out for ordinary work. Don’t spare the 
countersink depth, and don’t forget to recess 
the ends to prevent damaging the centers, 


. . . 


Expansion reamers cause plenty of head- 
aches unless they are set in the toolroom. 
To avoid having them tampered with once 
they have been set for a job, it is well to 
coat the adjusting screw with sealing wax. 


It doesn’t make sense to do unnecessary 
turning and grinding when stock ground ac- 
curately to within 0.001 in. is commercially 
available in almost any required diameter 
and length. 

+ ~~ 

If an end mill is rather long in relation to 
its diameter, it takes only a slight pressure 
against the work to spring it a few thou- 
sandths. It is advisable to grind the body 
with at least a 0.002-in. taper towards the 
back before starting, and then check the 
measurements. 


— a ———J 
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Getter POWER TOOLS 
AT Lower COST 


Arcade Craft Tools give the home craftsma: 
greater values than ever hoped for. Quality 
built for long service and accurate workman 
ship, yet prices are low. For example: Benc!l 
Saw with 11” x 14” table, $11.00; Drill Press 
15” high, $5.30; Lathe with 8” swing, 30” be 
tween centers, $9.50; Band Saw 10”, $18.00 
Belt Sander 4” x 4” drums, $8.00; Dise Sande 
9” high, $5.00; Jig Saw 15%” high, $5.30. Prices 
west of Rockies slightly higher. Write for FREE 
CATALOG illustrating complete line of Bencl 
Tools, Model Makers and Accessories. If dealer 
cannot supply, order direct. ARCADE MFG, 
CO., 1218 Shawnee St., 

Freeport, Illinois. 
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5229 Oakland Ave., 


several dollars a week in your spare time. 





DIESELECTRIC PLANTS 


LESS THAN ic PER KILOWATT 


Make electricity the Diesel way for 
less than one cent per kilowatt 110 
volt A. C. or D. C. for direct lighting 
or 32 volt for battery charging. Saves 
75% Easily installed—occupies small 
space. Larger plants available. 


WITTE ENGINE WORKS 
KANSAS CITY, M 


’ 
Cut me out, paste me on a postcard —- mail to 
Popular Science Monthly, Dept. 127, 53 Fourth 
Ave. New York, N , 2 I'll bring a. complete 
supplies and instructions on how to make easily 


Fe 











Where There’s Food - 
You'll Find Game! 





PORTSMEN are placing 
their faith in this basic 
principle of game restora- 
tion —“Where there’s food, 


5 you'll find game.” 
In one section of Illinois, 
wea 


sportsmen and landowners 
have planted more than 400 
food patches for game. Simi- 
lar interest in better hunting 
is apparent everywhere! It is part of the 
WESTERN-WINCHESTER Game Restora- 
tion Plan—prepared for YOU by experts. 
Thousands haveenrolled....Mailthe coupon 
for “UPLAND GAME RESTORATION” 
and instructions on HOW to apply the 
plan to your hunting area. 
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FREE BOOKLET — ‘UPLAND GAME RESTORATICA” 





WESTERN CARTRIDGE COMPANY, | 
Dept. L-16, East Alton, Illinois. 


Please mail, FRI E. , your 68-page booklet **UPI AND GAME | 
RESTORATION,” acomplete textbook of game management. | 
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pedicle a Homemade 


Trailer Accurately 


NE of the most important and dif- 

\ ficult details in designing a trailer 
s to place the axle in a position that 
will balance the trailer in such a way 
as to leave the required weight of from 
200 to 250 lb. on the hitch of the towing 
car. From, the manv trailers already 
built, we have learned that the approx- 
imate balancing point is just a trifle 
more than one third from the rear of 
the body. In other words, a 15-ft. trailer 
should have the axle placed about 5 ft. 
3 in. or 5 ft. 4 in. from the end. Still, 
the exact position depends on the shape 
of the body and its interior furnishings. 
A sure way of balancing a trailer is 
to attach the undercarriage only after 
the entire body is completed. The un- 
dercarriage may then be moved to the 
predetermined position and the body 
lowered onto the springs. If it does not 
balance properly, move the undercar- 
riage either forward or backward until 
you find the correct position. Then bolt 
the spring hangers in place on the body. 

OTTO KLEIN. 


Polishing Scratched Glass 


SCRATCHES on glassware may be re- 
moved, if not too deep, by using a cloth 
buffing wheel charged with a very fine 
grade of emery powder for the rough- 
ing process, and jeweler’s rouge simi- 
larly applied for the final polish. If 
necessary, the work may be done by 
hand, in which case the emery and 
rouge are rubbed on the glassware with 
a soft rag.—RALPH A. TIEMANN. 


Bench for the Laundry 
(Continued from page 75) 


drilled and bent in a vise to the proper 
shape. They should be screwed to the 
stand when all parts are in place. The 
leg frame or standard is fastened to the 
top with hinges so that after the stand 
has been removed from the main bench, 
it may be folded and set somewhere 
out of the way.—EDMUND C. HANLEY. 





LIST OF MATERIALS 
2 No. 

Description re. ¥: W. L. 
Sides 2 V4 6 45 
Cleat 1 1% 2% 12 
Top 7 4% 1% 49 
Cleats 2 4 3% 18 
Ends 2 1% 12 26 
Legs 2 l MY 14 26 
Rail 1 V4 3% 12Y% 
Rail 1 v4 2 12% 
Cleat 1 1% 2% 20 
Cleat 1 A 2 20 
Top 8 vy 2 20% 
Bolts 2 ¥g dia. 3 
Bolt 1 ¥g dia. 2% 
Bolts 4 4 dia. 2% 
Brace (band iron) lg 1 46 
Braces 
(band iron) 2 or 4 lg 1 11 
Clamps 
(band iron) 2 Vg | 8 
Hinges 1 pr. ly 1% 

Note: Dimensions are given in inches. The 
lumber is equivalent to about 21% board feet. 
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THE 17-INCH DRILL PRESSES—the greatest drill press 
values ever offered. Incorporating numerous exclusive 
features, including Floating Drive, Preloaded Double- 
Seal Ball Bearings, 16-Tooth Splined Spindle, Tilting 
or Production Table, Safety Spring Wind, Foot Power 
Feed. Heads for these drill presses can be purchased 


separately. Get the full details. 





New Industrial 
Revolut 







Aided By Low-Cost Precision Fools Which 
YOU, Too, Can Own! 


14-INCH DELTA 
DRILL PRESSES 


Thoroughly tested by 
years of the hardest 
work in industrial shops 
of all kinds, Delta 14- 
inch drill presses are 
still leaders in this field. 
This year’s models are 
further refined and im- 
proved, including the 
adoption throughout of 
the new _ internal-gear 
clutch inside the spindle 
pulley, which auto- 
matically insures per- 
fect alignment. (Pat- 
ented. ) 

Furnished in both 
bench and floor models, 
in high and low-speed 
types and in multi- 
spindle models, there 
is a wide choice in these 
machines for either 
home-workshop, school, 
and industrial or pro- 
duction use. 





METAL-CUTTING 


BAND SAW 


It takes the place of a power 
hacksaw in cutting off bars 
and shapes; it is used in the 
toolroom for sawing off tool, 
die and fixture stock; it will 
cut uniform strips from 
sheets; it saves hours of 
time in cutting templates 
and similar tools, and will 
cut almost any material, 
such as asbestos, mica, 
vuleanite, fiber, ete. ... 
difficult to cut by ordinary 
means. Provision is made 
for four low metal-cutting 
speeds and one high speed 
for wood sawing. 





working tools, 





DELTA MANUFACTURING CO., Dept. B1237 
600-634 E. Vienna Ave., Milwaukee, Wis. 

I enclose 10c (stamps or coin) for which 
please send me one copy of the new 1938 Book 
No. 4 of “Practical Delta Projects.’’ Also 
place me on your mailing list to receive 1938 
Delta catalog of quality motor-driven wood- 


TIE sicketideptotcnsccnebicininie 
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A vital industrial change has occurred in this 
country during the last ten years. Large pro- 
duction plants, ordinarily associated with only 
heavy production equipment, have installed 
batteries of low-priced motor-driven units — 
thus achieving greater flexibility, and lower 
costs. Light manufacturing plants, for greater 
economy and increased efficiency, are utiliz- 
ing more and more this new type of motor- 
driven tool. Building contractors and small shop 
owners have eagerly adopted low-cost motor- 
driven units to replace slow, costly hand 
operations. At a fraction of the cost of heavy 
equipment, schools have installed complete 
shops of individual, accurate, convenient ma- 
chine tool units. Home work-shop owners by 
the tens of thousands have turned to “power 
tools” to eliminate tedious hand operations 
and open new fields to spare-time crafts- 
manship. 


NEW 1938 DELTA TOOLS 


In the vanguard of this industrial revolution, and 
an important factor in making it possible, are Delta 
“Quality’”’ Tools. Delta engineers have pioneered 
numerous basic improvements in motor-driven 
tools—beginning with the self-contained ‘“‘unit’’ 
idea and including the first really efficient modern 
scroll saw, the new type low-cost drill press and 
the radically improved band saws, circular saws, 
shapers, sanders, grinders, jointers, mortisers, 
lathes that are the accepted standard of quality 
the world over. In almost every country in the 
world—Delta Tools are quietly, efficiently, con- 
sistently demonstrating that good tools can be 
produced at low cost! 


Send for Catalog 


The 1938 Delta Catalog is the guide book to modern 
motor-driven tools. Send coupon for your copy- 
and the latest Delta Project Book No. 41—packed 
full of new and different things to make, with 
many photographs, working drawings, and com- 
plete instructions. Enclose 10c for Project Book. 
Catalog will be mailed postpaid. 


Delta Manufacturing Company 
600-634 E. Vienna Ave., Milwaukee, Wisconsin 
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Split- Phase Motors 


(Continued from page 96) 


He drove blind at 60 miles an hour! 





Like ‘‘Drowning 
in Dark”’ says 


Passenger Who Foiled Death 




























Fig. 4. A ground test for rotor windings 


“For a split second, I sat stunned,” writes bumping halt in the treacherous soft , ; . 
me ps : it will eventually become a loose fit on 
Walter Haze n of Marshalltown, lowa. My shoulder of the road, inches from the | the shaft. This causes a noisy motor, 
friend had been driving well above 60 yawning ditch! and if it is worn enough, it will allow 
when, without a flicker of warning, the “The driver couldn't recall how long the rotor to strike the inner surface of 
lights burned out. those batteries had been in the flashlight, the stator. The rotor should be slipped 
“Hurtling blindly into the black night was surprised they would still work. That | into the bearing housings and the shaft 
gave the sensation of drowning in dark- bit of life-saving proved to me all the | tested for up-and-down play. There 
ness, but I had wits enough to remember things you have been saying about DATED should be very little lost ‘motion here. 
I had seen a flashlight in the dash com- ‘Eveready’ batteries... If earprevemmee dhe now bushings = be 
partment. : batteries that are fresh ipressed ints the Housings éad* redined 


to a perfect fit for the shaft. 

After completing the assembly, it is 
well to test the shaft again for lost mo- 
tion and also to see that it turns freely. 
The bearings in this motor are packed 
with waste, which is kept soaked by 
frequent applications of a light grade 
EXTRA of good motor oil. When washing the 
LONG ire parts as previously suggested, it is ad- 
BATTER’ | visable to remove this packing first. 
5 | warioman canes If it is free of dirt and grit, it may be 

Berggren replaced, but in case of doubt, use new 
packing of the same grade. 

The final step is to replace the brush 
block. Look over the cord and if it is 
worn, replace it with a new piece. 
Check the brush connections. 

Another type of split phase motor is 
shown in Fig. 5. It has been taken 
apart because it would not start when 
the current was applied, but when 
quickly rotated by hand, it would pick 
up speed and operate. This trouble is 
usually due, in this type of motor, to 
the starting-winding switch, although 


Wood WORKIN G& FURNITURE | Models ! Have Built— it may be that the starting winding has 


NTIS : burned out. In this case it was found 
y, 4] ‘7 dou (taut. that the fingers were badly worn and 


“I clawed the little door open with my when you buy them. 






left hand, rolled down the window with (Signed) 


» 
my right a id shoved the light out and by Malta Weg’ 


the guiding beams of those fresh DATED 


Eveready batteries, the car came to a 


“EVEREADY’’ BATTERIES 
ARE FRESH BATTERIES 


Tue DATE-LINE guarantees FRESHNESS 
NATIONAL CARBON CO., INC., 30 East 42nd Street, New York, N. Y. 


FEB. /938 












(CO BEFORE 





OR etsy #eSuLTS 
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{oar MOTHER, BE SURE renee ff : ‘ 5 
As “EVER - ITS THE MOISTURE 
DATED “EVEREADY BATTERIES IN A BATTERY THAT 


MAKES IT WORK. IF IT 
STANDS HERE IN THE 
STORE FOR MONTHS, IT 
DRIES OUT. BUT WHEN 
you suy DATED 
EVEREADY’ BATTERIES 
YOU KNOW YOURE 
GETTING FULL POWER 
= 












LAND SAKES, !? 
DONT SEE WHAT 
DIFFERENCE 
iT MAKES 



































Registered Patent Attorneys since 1875. Deferred Complete construction sets with PRECISION SHAPED pitted and there were deep grooves in 
payments. Write tor two free booklets and HULLS and HOLLOWED OUT DECKS. Full assortment ; r > w 5 ¥ 
‘Certification Of Invention.’’ of bra boxwood and white metal fitting NAVAL and the rings. rhe only remedy was to or 


MILITARY CANNON construction sets. Fully detailed blue- der a new switch. 


print Send $.15 in coin or stamps for illustrated catalogue. 


THE MARINE MODEL COMPANY 


| 174 Worth Street ___ Dept. P New York, N.Y. 
TRY THIS -o(stow 
“~~ MICROSCOPE 


OU use a microscope because you want to be able to see tiny 






C.A.\SNOW£r CO. 
WO0D ANDO METAL SECT/ON -— SNOW BLDG. WASH. D.C. 



































objects. Unless your instrument has the resolving power that 
reveals fine detail, you are not seeing all there is. Such resolving 
power can result only from precision optical parts. Bausch & 


Lomb microscopes, from the most elaborate research instrument 





to the lowest-priced amateur microscope, are Precisson instru- 
ments. Model R (at left) 75 to 300 power, $21, including 455- 
page book. New Gem, 75 to 172 power, $14.50. Laboratory 
and research instruments, $38 to $774.50. Also a complete line 
of accessory equipment. Send for lerature. 





Million-yea 
ope sf € 


Radiolaria~ je 





animal skelet 


sas! BAUSCH & LOMB Wereusstss 


Fig. 5. Another type of split-phase motor 
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WOODEN 
BLOCK 
ALIGNED 


oF seer TED TINKER TELLS 


SECRET OF BUILDING 
| KQ@L PENGUIN / 


The Kool Penguin you see so often 
is a life-like wooden model with 
flexible fins. It is 16 inches high. 







































Aligning the Title Stamp 
on Shop Drawings 


HEN a rubber stamp is used to 

add a standard title block, notes, 
or other information to a sheet of shop 
drawings, considerable care is required 
to locate it properly with reference to 
the margin lines. This difficulty may be 
avoided by means of a “target” or 
template made as shown above so that 
when it is aligned with the edges of the 
sheet, the stamp will be properly placed. 


Basket-Handle Grips Made 
from Old Garden Hose 


COMMON bushel 
baskets are used 
about the farm or 
garden for carry- 
ing grains, soil, 
or other heavy 
commodities, but 
the sharp edges 
of the wooden or 
wire handles cut 
painfully into 
one’s hands. If 
pieces of a dis- 
carded garden 
hose are split and 
slipped over the handles, as indicated, | “The real secret in building any- 
they will provide comfortable grips. If | thing is to have sharp tools. That’s 
| 
| 

























“COULDN’T HAVE BUILT IT WITHOUT 
CARBORUNDUM BRAND ABRASIVES,” 


say s famous desi gner. 








the handles are made of wire, they can | why I can truthfully say that Mr. 
first be padded with rags or cord.—G.H. | Kool Penguin might never have 
been born if it hadn’t been for Car- 


Heat Aids in Lapping Piston | borundum Brand Abrasives. It takes 
to Fit Cylinder Closely only a few minutes to touch up a 
ON AN especially exacting job of chisel, gouge or other edged tool.” 
lapping pistons to their cylinders, the Abrasives can short-cut a lot of 
following simple and rapid method tough jobs. The little book illus- 
solved the problem: trated below gives a lot of helpful 
The cylinder was turned about 0.0002 tips about using abrasives. 
in. undersize and lapped to size by means 
of a mandrel and grinding compound. 
The piston was turned about 0.0002 in. 
larger than the diameter of the lapped 
cylinder. The cylinder was then im- 
mersed in hot water until it expanded 
enough to admit the piston for the en- 
tire length. The piston, coated with fine 


Ted Tinker touches up a small 
gouge ona Carborundum Brand 
Silicon Carbide Wheel. A Car- 
borundum Brand Combination 
Stone puts an edge on his chisel 
in no time. 










MAIL COUPON TODAY 


rHE CARBORUNDUM COMPANY, 
Dept. PS 7-12. Niagara Falls, N.Y. 
Please send me pocket size free sharpen- 
ing stone with booklet “Carborundum Brand 
Products for the Home Craftsman”, for 
which I enclose 20c (coin or stamps). 


Send for 90-Page 
Illustrated Book 
and Pocket 
Sharpening Stone _, 








grinding compound, was inserted and Name 
lapped in place, the lapping being con- ; ici 
tinued until the cylinder had cooled. 
The method is limited, of course, to Cc A R B O th U N 5 U M City State 
work of a size easily manipulated by PRODUCTS { Cotemaetens a Alo wee are registerec 4 
trade-marks « 1¢ Carborundum Company 
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hand.—RALPH MAYNE. 
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, 9x oreo BEND WORKSHOP 
PRECISION sine 5 On New Low Terms 





No. 415-YA, 914” swing by 3’ bed Workshop Bench Lathe 
with Adjustable Belt Tension Countershaft, $4 2200 


14 H.P. Reversing Motor, Switch and be sIts 
($15.00 down, $6.00 a month for 18 months) 


The 9-inch Workshop Lathe is a Precision 
Lathe with Back Gears, large V-ways on 
lathe bed, a Precision Lead Screw, and is de- 
signed to handle the most accurate jobs in 
manufacturing—in the tool room, in home 
workshops and automotive machine shops. 
Other features include Twin Gear Reverse to 
lead screw, Ball Thrust Bearing on Spindle, 
and Automatic Longitudinal Screw Feed to 
Carriage. Takes 38 attachments. 

FIVE OTHER SIZES: South Bend Precision Lathes are 
manufactured in 9”, 11”, 13”, 15” and 10” swing, and in 
bed lengths 3’ to 12’. 

e 


FOR THESE BOOKS 
**How to Runa Lathe” 
has 160 pages showing 
every lathe job. Over 
1,500,000 copies sold. 
25c each. Catalog No. 
15-Y describes, and 
prices 9” Workshop 
Lathe In 8 drives and 4 
bed lengths. Copy sent 
free postpaid. 





eae 
ase? 


—-. - - Ak kk A ET 4 
South Bend Lathe Works, , 
853E. Madison St., 

South Bend, Ind., U.S.A. 


Please send me the following: ' 
2 No. 33LB “How to Run a Lathe,” 25¢ ' 
0 No. 15Y 9” Workshop Catalog, Free t 
0) Easy Payment Purchase Plan i 
Name ee i 
Address ) 
City State ' 








ONLY 


Only achromatic (color-free) tele- 
scope made at the price. Brings far- 
away scenes and action to your eye 


< \ 
1 


Just Out! 


sharp detail. Weighs only 6 oz. Fits 


Real buy at $3.75. Other models 


up to 45-power at $4 





Money Back Guarantee. 
Free! 


Wollensak Optical Co., 799 Hudson Ave., Rochester, N. Y, 
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SOUTH BEND (Precision 








—magnified 8 diameters and with | 
pocket. Rust-proof nickel plating. | 
7.50. At deal- | 


ers or direct, postpaid (or C.O.D.) 
Catalog | 


| 
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A Back-Geared Screw- 
Cutting Precision Lathe 
Weight 320 ibs 


LATHES FOR MANUFACTURING, 
THE TOOL ROOM AND THE SHOP 


eatin: al 
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SYNTHANE CORPORATION 
Oakes, Penn. 
14 South Bend Lathes in Use 





SCINTILLA MAGNETO CO., INC. 
Sidney, N. Y. 
17 South Bend Lathes in Use 
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YOULL NEED \ 
THIS POWERFUL a 
ELECTRIC LANTERN Ne 


80 to 100 hours tight on = 
6-volt dry battery. 2 re 
flectors give either 800 it. 
spot beam or big ficod- 
. Unbreakabie tens. 

6 1-2 in. tail. At hard- 

ware or electrical 


Marion, indiana 
Dept, 400 


POLLO: Uses 2 No, 6 


a / batteries. 7 1-2 
|. Big, sturdy leh 


Less batteries $1 
| Get only a GENUINE DELTA 


answering advertisements in this magazine. 














Simple Spacing Guide 
for Winding Springs 


OIL springs may be wound quickly 
e and evenly with the aid of a guide 
made by winding a few turns of stiff 
wire around an arbor and bending a 





>t 


handle as shown. Wind the guide wire | 


from left to right around the arbor in a 
direction opposite to the rotation of the 
arbor. 

The rod used as an arbor should be 
slightly less in diameter than the inside 
diameter of the finished spring. It may 


| be any length within the capacity of the 


lathe provided it is well supported at 
both ends. The starting end may be 
pushed into the space alongside one of 
the chuck jaws or passed through a 
hole drilled through the arbor, in which 











Wirding a small spring with the aid of the 
stiff wire guide, which insures even spacing 


case the end must be cut off to remove 


| the spring. If the end must be left long, 


cut a long slot in the chuck end of the 
arbor to take the end of the wire so the 
completed spring will slide off the ar- 
bor. For springs requiring special bends 
on the protruding ends, fixtures may be 
attached to the arbor and privided with 
simple means for holding and releasing 
the springs. 

For a few short springs, the belt may 
be pulled by hand, but for a quantity of 
springs the power may be used and the 
springs later cut to length. To aveid in- 
jury to the hands from the recoil ef the 
spring, always run the arbor several 
revolutions in reverse before cutting. 

Springs may be made without a lathe 
by bending the end of the rod to form 
a crank. The rod is then pushed through 
a snug-fitting hole in a block of wood 
held in a vise.—EVERETT S, TABER. 


Old Wall Paper Removed 
with Garden Sprayer 


IN REMOVING old wall paper it saves 
work to spray on the water rather than 
apply it with a brush, rag, or spenge. 


A portable sprayer such as is used for | 


spraying fruit trees, shrubs, and gar- 
den vegetables serves the purpose nice- 


ly. This method requires less water, is | 
easier on the person doing the work, | 
and is less likely to damage the wood- | 


work and furniture.— 


MILTON LAUNER. | 
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Steam Still Rules the Rails 


(Continued from page 33) 


recently revealed some interesting fig- 
ures. Of all the world’s trains that burn 
up the rails at sixty miles an hour or 
more, nineteen and one half percent—- 
say, one out of five—are hauled by Die- 
sels. Twenty-one and a half percent— 
again, roughly one out of five—are elec- 
tric trains. All the rest—the remaining 
sixty percent, three out of five, that con- 
stitute the bulk of the speedsters—are 
hauled by steam. 


F ANYONE imagines that the Iron 

Horse is going to be outmoded by the 
Aluminum Horse, his opinion differs 
from that of many forward-looking rail- 
road executives who are betting their 
blue chips on steam. Diesel-powered fly- 
ers may have stolen a march in setting 
the pace for high-speed schedules, but 
there are limits to what a Diesel motor 
can pull on rails. You can build one pow- 
erful enough to drive a ship, but fitting 
it into a locomotive, where track and 
tunnel clearances have to be considered, 
is another matter. 

Diesel men have tackled the problem 
from two directions. They have strung 
together two and even three carfuls of 
Diesel motors, to make composite loco- 
motives of 3,600 and 5,400 horsepower 
under the control of a motorman in the 
forward cab, and they have substituted 
cars of lightweight aluminum alloys for 
standard cars of heavy steel in trains 
that Diesels will pull. 

Yet modern improvements are simul- 
taneously making trains heavier. Air- 
conditioning alone, for example, adds 
about three tons of extra weight for 
every passenger car to be hauled—and 
some 10,000 cars are now air-condi- 
tioned, compared with one lone diner 
seven years ago. Hence, railroad men 
are looking with more and more favor 
at the brute strength of the steam loco- 
motive, which can haul freight-train 
tonnage at express-train speed. 


HAT about electric locomotives, 
like the 7,000-horsepower monsters 
that pull the Pennsylvania Railroad’s 
crack New York-Washington trains on 
some of the fastest schedules in the 
East; as rivals to steam? There is a 
good reason, railroad men say, why 
barely more than one percent of the 
country’s total railway mileage is elec- 
trified. Because of its higher cost—elec- 
tric locomotives, for instance, cost twice 
as much as steam locomotives—electri- 
fication pays its way for high-speed 
schedules only in densely populated 
areas where the volume of railroad traf- 
fic is particularly heavy. Outside these 
restricted regions, the steam locomotive 
remains the speed king of the rails. 
Perhaps the best example is to be 
found in the plans of the Pennsylvania 
Railroad itself—a leading exponent of 
electrification, engaged at present in 
completing the $250,000,000 project of 
electrifying its tracks from Philadelphia 
(Continued on page 132) 













, e1LBERT-“Y - 
NEW ticerne KASTER KIT 
First and only “slush type” Casting Outfit—makes 
life-like figures with fifty percent less metal 











































Lift the lever and molten metal A twist of the ‘’metal-saver’’ 
flows into the mold. Developed lever slushes off excess metal— 
by the Gilbert Hall of Science, producing a hollow casting. This 
Kaster Kit is automatic. Heats electrically. Safest, revolutionary improvement makes possible fifty 


easiest, fastest casting outfit you can own. percent more figures from the same amount of metal. 














Out pops your soldier—*’true 
mold’’—correct proportions—not s 

flat and thin like the ordinary 32 Different Molds 
kind. Color soldiers to resemble all the armies 

of the world. - Soldiers, sailors, indians, athletes—these are but 
a few of the 32 Kaster Kit molds you can get. Set 


7 a oe of 4 bandmen, 4 athletes, or 4 military figures, 
$2.00 per set. 





See the new No. 7 Kaster Kit at your nearest F shall lela lale leet beatae leet lelleteteleL | 
tore. : ; B The A. C. Gilbert C 

toy store Complete << 1 mold, 24 pigs - 111 Erector Santen, fier Stenen, Conn. 
of metal, tools and 2 paints, $6.50. Other 4 Please send me your Kaster Kit Parade—free 
Gilbert casting outfits from $1.00. ‘ 

RE ccc chccntnbiidennanuebiioniceciseaniin 
FR E E The Big Kaster Kit Parade—in full : a Sieh es Sa 

colors —shows all 32 Kaster Kit § eo , 

Molds that make realistic soldiers for you. Beas aeaiaanaaaniaiiics a sienna; 














If you like PoruLak Science MontHLy why not pass the word along to your friends. 
When an article in this magazine strikes you as being unusually good, tell your friends 
to get a copy at the newsstand, and read it. 
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BOICE-CRANE 
POWER TOOLS 


Brand new, yet every model exhaustively tested under actual shop conditions 















equal to years of use in your shop. A new kind of guarantee of more value 
for your money in power tools! Every tool has New Modern Styling . . . Wider 
Work Range . . . Extra Years of Serv'ce . . . New Features Making Wood- 


working Easier, 


Write for catalog! Sent postpaid. _ Include 10c for 16 page Illustrated Metal 
Spinning Instruction Book and enjoy this interesting new lathe craft. 


New SanJer New Tilting-Arbor Saw New 16" Jig Saw 















New Shaper 


1938 
ar 


BOICE-CRANE COMPANY. TOLEDO - OHIO 
























































wt. TELEDIAL TUNING 


Your name on the coupon below puts this new 
1938 Wholesale Radio Catalog in your hands. 
180 pages of “Radio Buys” . . . ultra modern 
sets, like model EB56. A 5 tube superhet with 
“extra performance” built into every part. 
Extended tuning range, automatic teledial tun- 
ing (dial your stations just as you dial a phone 
number). Volume and tone control give you 
that “studio sensation.” A brilliant achievement 
in radio design inside and out, and a real radio 
“buy” if there ever was one. 


30 Day FREE Trial! 


The most liberal trial plan ever offered 
Try @ Loloyette in your home. If, ofter 





ee 


‘25 


COMPLETE 
WITH TUBES 
READY TO OPERATE 


30 days, you are not entirely sotisfied 
return the set and your money will be 
relunded 


EASY TIME PAYMENT PLAN 

38 "WHOLESALE" CATALOG FREE 
rf » buy any radio send for this FREE 
. — EBS6 is cnly one of more than 70 


models, in from 7.95 te 

totic netaleg PLUS with over 0,000 
und guaranteed. Sections 

x for your FREE copynow. = 


MAKE THIS AN 
EXechricad Xmas 


* | Nationally advertised elec- 
tric trains at lowest prices. 
Electrical home appli- 
ances, toys, etc. Just com- 
pore prices. Mail coupon 
| OF poste on penny post 

cord. 


cw — 27 aha) 
WHOLESALE AADIO SEAVICE CO. 


NEW YORK,N.Y. CHICAGO, ILL. ATLANTA, GA. 


SIXTH AVENUE 901 WIJACKSON BLVD. 430 W. PEACHTREE ST. Nw 



















Send for FREE Xmas Ceta- 
og—do all your shopping 
from these 40 pages of 
super bargains. 



















> | 
BOSTON, MASS BRONA. NLY NEWARK,N. J JAMAICA, L.1 


Wholesale Radio Service Co., Inc. 








: 100 Sixth Avenue, New York.N.Y. - 
@ Rush FREE 1938 Catalog No. 69—9M7 t 
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ices Still Rules the Rails 


(Continued from page 131) 


| to Harrisburg, Pa. Now this same rail- 








road announces it is developing steam 
locomotives equal in performance to its 
best electric types, for use in non-electric 
territory. Completely streamline, and 
using two pairs of cylinders instead of 
the conventional single pair to turn 
their eight driving wheels, they will be 
able to pull heavy passenger trains at 
100 miles an hour. 

To keep the Iron Horse in first place, 
designers have adopted methods that 
would seem strange to an old-timer. At 
one of the country’s leading aeronautical 
wind tunnels, you may see experiment- 
ers testing seven-foot clay models of 
streamline engines. One by one, the min- 
iature locomotives are suspended over a 
moving belt in the tunnel. The men reg- 
ulate the speed of the belt and the veloc- 
ity of the wind stream to duplicate the 
actual conditions of a full-sized locomo- 
tive speeding across the country. Results 
show which design will give the greatest 
saving in horsepower. 


HROUGH tests like these, designers 

are bringing the steam locomotive up 
to date. And they have found that it has 
the mettle to match its speed with any- 
thing on rails. When some other form of 
motive power is developed that will do 
as much, do it as cheaply, and net a 
greater return on the investment, a 
speaker recently told the mechanical 
division of the Association of American 
Railroads, that form of motive power 
will supplant steam—but it has not yet 
even appeared upon the horizon. And 
perhaps that is just as well for the lovers 
of the Iron Horse, with its belching 
steam and its thundering drivers, and its 
ultra-modern dress only enhancing the 
glamour that has grown up about it of 
old. 


POPULAR SCIENCE 


Question Bee 


HERE are the correct answers to the 
questions on page 68. Check the letters 
alongside the numbers with the ones you 
marked on the test page. Add up your 
score, giving yourself four points for 
each one you had right. A total score of 
eighty to ninety-two is good, and from 
ninety-two to 100 is excellent. 


QUESTIONS 
. < 6. b 11. b 16. a 21. c 
2. Cc 7. b 12. d 17. ¢ aa. © 
3. b 8. ¢ 13. a 18. b 23. b 
4. b 9. b 14. b 19. c 24. d 
S. ¢ 10. ¢ 15. b 20. c 25. c 
PICTURES 
1. test tube 5. condenser 
2. Bunsen burner’ 6. evaporating dish 
3. retort 7. graduate 
4. crucible 8 
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When winter comes, 
Let your selection 

Be oil that gives 
Wide-range protection, 


That starts cars cold, 
Protects parts hot, 
And saves you money — 
Quite a lot. 
Use Pennzoil for 
This winter chore. 
You'll get the above — 
And plenty more! 





















For Boys from 7 to 70 
A whole shop full of tools 
in one-—for work on all 
metals, alloys, bone, res 

ins, plastics, glass, stone, 
wood, etc. Uses 200 dif 

ferent accessories to 
grind, drill, cut, carve, 
sand, saw, engrave, 

sharpen. clean, polish, etc. Saves 
hours of tedious hand work. Plugs 
in any socket AC or DC, 110 volts. 


STANDARD MODEL 
A sturdy little helpmate. Weighs 1 
pound, 13,000 r.p.m. $10.75 post- 
paid, 3 Accessories Free. 


DE LUXE MODEL 
Fastest. most powerful tool of 
its type and weight, 12 ounces 
25,000) ropom $18.50 post 
paid, 6 Accessories Free. 


GET A DEMONSTRATION 
at your Hardware, Department 
or Tool Dealer or order either 
Model on 10-Days, Moneys 
Back Trial. Catalog Free 


CRAFTSMAN’S PROJECT BOOK 


Easy working plans for making many interesting 
and unusual projects, 25¢ stamps or coin 

Chicago Wheel & Mfg. Co., 1101 W. Monroe St., Dept.S, Chicago, Ill. 
(J Send Catalog 0 De Luxe Model 
C) $10.75 Model 2 Project Book 


Better 
Jobs 


0D Send C.0.D 
Ps-12 


Vane 
iddress 
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Dog-Sled Express Serves 


Snow-Bound Sierras 
(Continued from page 43) 


in the space of three and a half hours. 

There the burned man’s partner had 
prepared him for the trip out. Swathed 
in bearskin robes, he was laid gently 
upon the sled, and with infinite caution 
Tex steered the dog team down the 
trail. It took two days of careful ma- 
neuvering—and faithful teamwork on 
the part of the dogs—to deliver the pa- 
tient safely to doctors waiting at the 
highway. 


ATCHING Tex’s huskies as they 

trot smoothly in harness, obedient 
to every command, it is hard to realize 
that every one of them is at least part 
wolf. But notice some of the half-breed 
females, with their great, curved, rip- 
ping fangs, peculiar to the wolf tribe, 
and you'll see unmistakable signs of 
wild blood. Then there are the big 
Greenland Malemutes, huge muscular 
brutes weighing more than 100 pounds 
each and measuring as much as forty- 
three inches around the barrel, or chest. 
Powerful, with marvelous qualities of 
endurance, these dogs make the best 
freighters. Their giant paws, with web- 
like membranes between the toes ex- 
tending nearly halfway to the nail, act 
like snowshoes to give support on the 
softest snow. Their usual gait with a 
loaded sled is about six miles an hour 
over ordinary trails. 

When a puppy reaches the age of nine 
months, his formal instruction begins. 
Out on the trail, in harness with ex- 
perienced dogs, he learns to obey Cush- 
ion’s shouted commands, emphasized by 
pistol-like cracks of the_ thirty-foot 
whip lash. Incidentally, this whip is 
used almost exclusively for noise-mak- 
ing purposes. If a dog needs correction, 
the butt of the whip is utilized—never 
the lash. 

When he has mastered the funda- 
mentals of sled-dog behavior, the 
neophyte receives, by way of diploma, a 
set of bells fastened to his harness. The 
dogs seem to sense the meaning of this 
mark of achievement, and often one will 
refuse to work without the bells. This 
leads to complications, for Tex spends 
much. of his time during the winters in 
patrolling Government and privately 
owned property. In this work he uses a 
racing sled and his fastest dogs, and— 
for obvious reasons—carries no bells. 


N THE course of his training, a dog’s 
special abilities come to light, and Tex 
places him accordingly. Most people 
believe the lead dog carries the greatest 
responsibility, but Tex says equal praise 
should go to the “wheelers” next to the 
heavy sled. These dogs, working in 
their miniature horse collars, must be 
large, strong, and dependable. Their 
position exposes them to the greatest 
danger of injury, and calls for strict 
obedience tothe commands of the driver. 
When I visited Cushion’s headquar- 
ters recently, a few puppies sired by a 
(Continued on page 134) 
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MORE HEAT-FASTER 


Guaranteed With This Amazing New 








fgrrrodgn 
UNDER 


BURNS GASOLINE 


In Patented 


Sealed Metal Chamber 
—Heats Hot in 90 Seconds 








—— 












Underwriters’ 
Saboratories 


EEKAMINATION 
Seayict 
@ Here’s a car 


heater that does what no heater 
has done before ! Gives billows 
of warmth long before your 
engine warms up—in 90 sec- 











onds by the stop watch! And 








gives more heat—real comfort 
on coldest days! 
You get more heat—faster 








HEATED AIR 
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—guaranteed! Because thisnew ‘— 
Stewart-Warner South Wind 
burns gasoline in a patented, 
sealed metal chamber! It oper- 
ates for an average of only ¥ 
of a cent an hour! And its 
absolute safety is proved by 
the famous seal of Underwriter’s Labora- 
tories, Inc! 

Operation is simple. A single knob turns 
the heater on and off, and regulates tempera- 
ture. An electric igniter lights the heater, 
then shuts off automatically so there’s no 
heavy drain on your battery. And installa- 


tion is equally simple—with no hose cutting, 


"Set ARNER 


CAR 2 


RE 


Vacuum from manifold draws 
gasoline into sealed metal com- 
bustion chamber—draws hot 
gases through finned radiating 
labyrinth—then pulls them out 
through engine manifold. No 
fumes can escape into the car. 


out $. PAT- OrF 





SHIP MODELS 


The quick and easy road to 
ship modeling is to get one 
of our accurate scale con- 
struction sets. With them 
you can concentrate on the 
interesting part of the model. 
Similar sets for models of 
Flying Cloud, Destroyer 
Preston, Constitution, U.S. 
S. Texas, Whaler Wanderer 
and many others, Also semi- : ; 
finished hulls and all sorts of 7 
materials and fittings such as bloc ka, de sadeyes, anchors, steerin ing 
wheels, guns, lifeboats, etc. Large 64-page photographically illus 
trated booklet, describing the above sent postpaid upon receipt of 
15¢ (coin) any persons on receivin this booklet, have discovered 
how simple and enjoyable is ship mode! making. 
booklet before starting your mode! 


Mode! Ship Supply Co., 





Be sure to get your 


Dept. T, Mineola, N. Y. 





BEAN’S CANOE SHOE 


Mi ade of high grade tan elk leather with double oil tanned 
moccasin sole, rubber heel and Talon Fastener. It is a 
combination ° ‘Slipper Shoe,’ 

camp, cottage and home. Colors 
only 3 to 12. Widths D, EE. Mens 


Write for New Catalog. 
Mid. by 


L. L. BEAN, Inc. 


Mfrs. Hunting 
and Camping 
Specialties 
124 Main St. 
Freeport 
Maine 


used for many purposes around 
brown and black. Full sizes 
and ladies. 






$2.90 


Postpaid 











Thermo-switch—the South 
Wind's electric brain—turns on 
the electric igniter—turns it off 
after the heater is lighted—and 
waits until the fins are hot 
before starting the fan which 
forces warm air thru the car. 


no thermostats to buy, no tampering with 
the cooling system. 
Drive in real comfort this winter. Ask 


your dealer to show you the new South 
Wind—and install it in your car today. 


STEWART-WARNER CORPORATION 
CHICAGO, ILLINOIS 






(List price New $105.00) 


Completely Rebuilt—Beautifal 
Finish. Guaranteed to.gice 
NEW RESULTS and SERVICE, 
This Famous Remington, i~ 4 
for ite Speed and Smoothness is 
used by thousands of Naeding 
Firms. LEARN and EARN!!! Free 
Complete Course Touch Instruc- 


omy $36.85 


tion with each Machine.Our56 years Cash or on Easy terms 


in business Guarantees you ity 
and Service. MONEY back if not Small carrying charge 
as represented.Write At Once for > 
Full Particniare’ of our 10c a day jan of payment, or will shi? 
C.O.D, Subject to your Inspection. bse coupon below. ACT QUICK: 


AMERICAN WRITING MACHINE CO., INC. 
Established 1880 
368 Broadway, Dept. 12 New York, N. Y. 


Send Machine as described above C. O. D. Subject to 


Inspection CJ 
Send full particulars about 10c a day payment plan CJ 
IG: -ciSeccisesensanh cern) steblincnetabinns tchcalteendinppindievpibunecsciaiaiil ; 
Address 


Print name and address Plainly 
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.- then Joe switched 
to the brand of 
grand aroma 











ELP! Send for the S. P. C. A. 

Notify the S.P.C.C. And let’s 
start a Society for the Prevention of 
Cruelty to Pipes! Smoking over- 
strong tobacco in a gummy bowl is 
a mean trick to play on a self-re- 
specting briar. Clean it out and smoke 
a fine, mild tobacco like Sir Walter 
Raleigh. Fragrant. Slow-burning. 
Blended of the finest burleys from 
the famous Blue Grass country. Two 
full ounces, as only a 50-pipetul tix 


of tobacco could be. Try Sir Walter! 


‘SIR WALT 


RALEIGH 








FREE booklet tells how to make 







your old pipe taste better, sweet- How T0 
er; how to break in a new pipe. 
Write for copy today. Brown & TAKE CARE 


Williamson Tobacco Corporation, 





of 
YOUR Pipe 
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Louisville, Kentucky, Dept. Y712 | 
TUNE IN Tommy Dorsey and his Famous Orchestra 
NBC Blue Network, every Friday 9:30 P. M., | a Be 
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Dog-Sled Express Serves 


Snow-Bound Sierras 
(Continued from page 133) 


dog from the Byrd Antarctic Expedition 
were taking their primary lessons in 
table etiquette. Mealtime comes only 
once a day, and when Tex opened the 
doors of the kennel, I was prepared to 
witness a bedlam of wolfish enthusiasm. 
To my astonishment, there was no up- 
roar, no clamor of yelping, hungry 
animals. As the powerful huskies came 
bounding out into the fenced enclosure, 
they separated, and each trotted over 
to a feeding post, where he stood or sat 
quietly awaiting his turn. To prove the 
thorough discipline of his huskies, Tex 
showed that he could take a chunk of 
raw meat from any animal’s mouth 
without provoking a single growl. 

“They never have an opportunity to 
fight over their food,’ Tex explained. 
‘Each dog has his own feeding post, as- 
signed to him individually, and habit 
teaches him always to go there for his 
meal. Just one blast of the whistle 
quiets any disturbance.” 


HE board bill for twenty-six husky 

dogs runs into impressive figures. In 
summer they are fed beef from the 
chopping block, as fresh as what you 
buy for your own table, at the rate of 
about 700 pounds a week. During the 
working season, they eat horse meat, 
which does not hurt their wind as does 
the beef. 

Most of his equipment Tex has had 
to design to suit his own needs—not 
only the harness, but also the sturdy 
freight. sled, with its wide steel runners, 
built to carry a ton or more; the light 
racing sled, used in patrol work; and 
the rocker type, used for rescue work 
because of its curved runners, which 
smooth up the undulations of the trail. 
Lately he designed one of an aluminum 
alloy, in which dead weight is reduced 
to a minimum. It was built by an air- 
plane company. 

Despite the freezing temperatures of 
Sierra winters, Tex dresses lightly on 
the trail. In extreme weather he wears a 
waterproof frock of caribou hide, ex- 
tending well below his waist. Over his 
head he draws a parka, or hood, made 
of wolverine fur, which is the only pelt 
that will not collect rain, snow, ice, 
or frost. 


IS wrists are protected by bands of 
LJ wolf skin which, like the parka, can 
be tied snugly with draw strings, allow- 
ing no bare skin to be exposed to the 
weather. Hisstorm goggles have shields 
of steel, with fine hair-line slits cut 
diagonally at the optically correct 
angle, allowing almost unimpaired vi- 
sion except downward close at his feet, 
and enabling him to face the most vio- 
lent storm with no discomfort to his 
eyes. 

Because of the wolf strain, all of the 
huskies work best at night. “My dogs 
are never so happy as when on «& good, 
fast trail under a bright Sierra moon,” 
said Tex. ‘“‘—Nor I, either,” he added. 
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. a Perform Startling Experiments it in 


ELECTRO-PHYSICS 


with these big SCHENCE OUTFITS 


ERE’S the newest entertainment and scientific in- 

struction for Experimenters—complete SCIENCE- 
Craft Outfits containing equipment and directions for 
performing startling experiments that demonstrate the 
principles of many marvelous present-day inventions of 
the scientific world. 


With the Outfit above, No. 403, you can experiment with 
Fluorescence, Frozen Motion, Television, Blacklight, Static 
Electricity, Magnetism and various other strange scientific 
inventions. Equipment includes a Stroboscope Skaner and 
Disc, an Argonne Lamp and other apparatus including In- 
struction Manual explaining 115 spectacular experiments. 

Price $3.50 

Other equally Complete Sets at $2, $5 and $10. 

Look for SCIENCECraft Electro-Physics @utfits 

at your favorite store, or we will send your choice, 

fully prepaid, upon receipt of price. 
of Home Experiments containing 
startling tricks and experiments 
you can do with materials found 
at home, also a Christmas Present 
Mystery and complete informa 
tion about CHEMCRAFT and 
SCIENCECraft Outfits. 
The PORTER CHEMICAL COMPANY 
5612 Prospect Avenue Hagerstown, Maryland 
Seca = 


BIG MONEY BUILDING MEAD’S 


'NEW Portable OUTBOARD 


=p Boat! 
Build this light, tough, du 


rable,seaworthy, portable Out 
soard Ki- Yak! Takeitanywhere! 
: handorcar. Safe, leakproof, trouble-free 
| Morespeed per horsepower, more miles per gal 
Mead's perfected alaminum-ribbed,, cut-to-fit 
Construction Kit guarantees successful assembly 
guickly, easily, economically. Rush dime f< or details ! 
EAD GLIDERS, 158. Market, Dept.D-127, CHicaco 




























HO- “GAUGE 
MODEL RAILROAD BUILDERS 


We can supply complete kits, er separate parts, such a 
motors, gears, driving wheels, rail, ties, switches and 
many other items. Send 10 cent coin for catalog. 

RITTER MODEL R. R.Co.215-12thSt.,GardenCity,N.Y. 


“Always mention. PopULAR SCIENCE 
MOoNTHLY when ans wering adver- 
tisements in this magazine. 


NEW! 


CHRISTMAS GIFT 


Personalized 


PHOTO LIGHTER 


@ This year—be different. Give the one gift that's 
really neu enuine Evans Lighter carrying a col- 
ored portrait ‘of seul or loved one. Give it to your 
sweetheart bearing portrait of him, her or self. Give 
it to your wife or husband with his, her baby’s or 
your picture on it or give to father or mother. And 
give it to yourself with your favorite picture on it. 
Newest, smartest expression of love and admiration. 
A constant remembrance of your loved one. Any 
snapshot or photo reproduced and protected and pr 

served by means of an idaparuatibte finish that will 
not wear off and that will keep the freshness 








and 


beauty intact for years, in natural, life-like colors. 
Portrait is made inseparable part "of lighter itself. 
Cannot wear or rub off, fade or tarnish. Heat, dirt, 
water cannot hurt it. Lighter is genuine Evans 


‘*Trig-A-Lite’’, one finger action. Beautiful chromium 
and French enamel finish. All for only $2.75. Also 
Portrait Cigarette Case, $2.50. And a combination 
Portrait Cigarette Case and Lighter, $5.50. 

Mail clear, sharp snap or photo stating color of eyes, 
hair, etc., with cash, stamps or money order, We 
pay postage except on C.O.D. orders. Send order now. 

Write for free descriptive folders on this and many 
other special Christmas Personalized photo gifts. 


GRANT PHOTO CORP. 


Dept. PS, 16 W. 22nd St. New York, N. Y. 
The World’s Largest Photographers 
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WHAT TO EAT TO GET 

Strength-Building 

lron, lodine an 
Vitamins 

INTO BLOOD EGLANDS 


How Kelpamalt, Rich Iron, 
lodine and Vitamin Concen- 
trate From the Sea Has Built 
Hosts of Worn-Out Pale, 
Sickly Folks into Strong, Red- 


Blooded Men and Women 
Must Add Solid Extra Lbs., New Strength 
and Energy the First Week or No Cost! 


Malneurishment (an insufficient supply of minerals 
and vitamins) often explains why folks stay thin, 
ailing, worn-out with weakened resistance. Doctors 
know appetite satisfying foods are deceiving because 
frequently they lack vital minerals and essential 
vitamins needed for body building. As a result you 
do not get the good out of the food you eat and your 
system lacks in strength, energy and weight. 

Many thousands of sickly, pale, ailing folks have 
found glorious relief with Kelpamalt. This amazing 
iron, iodine and vitamin concentrate is rich in vital 
elements necessary for the body’s chemical processes. 
It contains assimilable iron, copper, phosphorus and 
ealcium vitally needed for blood and tissue building 
Most important is Kelpamalt’s natural iodine, not to 
be confused with ordinary liquid, chemical iodine. 
lodine, scientists say, is found in the blood, liver and 
glands and is vitally important to their normal fune- 
tioning. Kelpamalt is far richer in iodine than oysters 
and besides its precious minerals, it contributes to 
the supply of the resistance building Vitamin A, the 
srowth and body building Vitamin G, the blood build- 
ing Vitamin (, and the bone building Vitamin D. It is 
only when there is an adequate supply of vitamins plus 
minerals AKE THIS SIMPLE TEST! food. 
Try Seedol Kelpamalt for 1 week. See if, like thousands of 

thers, you don't feel better, sleep better, eat better and add 
it least 5 husky new Ibs. the first week. If you don’t, the 
trial is free. It costs you nothing. Your own doctor will ap 

we this way. Get Seedol Kelpamalt now. It costs but a few 
cents a day to tise and is sold at all good drug stores. Beware 
f cheap, ineffective substitutes. Insist on genuine Seedol 
Kelpamalt Tablets. 


Kelpamalt Zac 


SPECIAL FREE OFFER 


Write today for fascinating instructive 50-page booklet on 
How Thousands Have Built Strength, Energy and Aaded Lbs 
Quickly. Mineral and Vitamin contents of food and their effects 
on the human body. New facts about NATURAL IODINE 
Standard weight and measurement charts. Daily menus for 
weight building. Absolutely free. No obligation. Kelpamalt 
Co., Dept. 1353, 27 West 20th St., N. Y. C. 




















How the specimen liquid is transferred to the 
slide with a handy glass-handled loop of wire 


Looking at Bacteria 
with Your Microscope 


(Continued from Page 101) 


passage, for a cover glass, should re- 
quire about a half a second, with in- 
tervals of a second or so between. For 
thicker supports such as slides, allow 
more time in the flame. The glass 
should be heated until it is definitely 
uncomfortable to touch, yet the speci- 
men should not be charred. 

A second method of fixing is with 
flaming alcohol. After the film has 
dried, support the slide or cover glass 
horizontally, and place one or two 
drops of ethyl alcohol on the prepara- 
tion. Immediately touch a match to the 
alcohol, and allow the alcohol to burn 
away completely. When cool, the prep- 
aration is ready for staining. Still an- 
other fixing method is to drop the al- 
cohol on the preparation, and let it re- 
main for a minute or so, or until it 
evaporates. It is a good idea to try 
all three of these fixing processes, for 
the final appearance of the stained 
specimen is influenced somewhat by 
the fixing. 


OU are now ready to stain the bac- 

teria. Gentian violet, methylene 
blue, or fuchsine, will serve for the 
amateur just venturing into bacteriol- 
ogy. The preparation and use of these 
and other stains were described in a 
previous article of this series (P.S.M., 
Mar. ’37, page 70). Make stock solu- 
tions by dissolving each of the dyes to 
saturation in ninety-five-percent ethyl 
alcohol. 

The preparation is now ready for ob- 
servation, unless you want to add a 
cover glass, in which case you simply 
place a drop of balsam, petroleum jel- 
ly, or other medium on the slide and 
set the cover in place. Use a very thin 
cover glass if you intend to observe 
through an oil-immersion lens. Many 
workers-Keep their slides on file with- 
out cover glasses. The films are durable 
enough to last for years, although they 


(Continued on page 136) 











® Keep your face clean and 


presentable the whole day 


—keep supplied with Treet 
Blades! Their super-keen 
edges say good riddance to 
fast-growing beards and 
skin irritations! Why not 
invest a dime? 


Treet Safety Razor Corporation 


Newark, New Jersey 


Treet 


T. M. REG. U.S. PAT. OFF. 


BLADES 


FIT GEM AND 





EVER-READY RAZORS 
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Use this WOOD 
in Putty Form 


for those many 
repairs at home 
shop or office! 


There’s nothing like genuine Plastic 
Wood for making quick, yet perma- 
nent repairs 


resetting loose drawer pulls 
casters 
bathroom fixtures 
filling old screw holes 
cracks in floors 
baseboards, shelving, etc. 














It handles easily as putty and 


quickly 
hardens into lasting wood. 


Plastic Wood will take and hold nails 
and screws firmly without splitting, can 
be planed, sawed, turned in a lathe, 
worked with any woodworking tools 
and can be sanded toa hair edge. It will 
not chip, splinter or crumble—is water- 
proof, weatherproof, and greaseproof 
—and takes paint, lacquer or varnish 
perfectly. Adheres to wood, metal, glass 
or plaster. 


Sold at hardware, 
paint and 10¢ stores 
—in cans and tubes. 


ONCE AND FOR ALL 
WITH NEW CEMENT 


Quickly, permanently joins and 
repairs china, 

glass, wood, 

celluloid, etc.— 

Transparent, 

yet sets like 

granite! 

Also available 
in Metal Ce- 
ment in large 
or smal) tubes 
At paint, hard- 
ware and 10¢ 
stores. 


Old English CEMENTS 











Looking at Bacteria 


with Your Microscope 
(Continued from page 135) 


do collect dust more readily than when 
covered. For observation through “dry” 
objectives which are corrected for cover- 
glass thickness, as are the professional- 
type instrument lenses, it is advisable to 
use cover glasses over slides. When oil- 
immersion lenses are employed, it 
makes no difference in the optical per- 
formance whether a cover glass is 
present or not. The same probably 
holds true of most amateur-type mi- 
croscopes where no correction has been 
made for cover glasses. 


HE foregoing is the general routine 

of preparing slides of bacteria. 
However, there are occasions when ad- 
ditional treatment is required, for ex- 
ample, in making slides of buttermilk, 
sweet milk, and other fat-containing 
materials. Thus, in the preparation of 
milk slides, smear milk or cream thinly 
on a slide and dry by gentle heating. 
Fat is then removed by immersion of 
the slide in xylol for about three min- 
utes. Remove the slide and let the 
xylol evaporate. Then immerse in ab- 
solute alcohol for about five minutes, 
or until the milkiness has disappeared. 
After staining for two minutes in Loef- 
fler’s methylene blue, wash in water 
and remove stain with alcohol until 
only a light blue remains. Mount, pref- 
erably in glycerine or petroleum jelly. 

If you have a microscope well enough 
corrected to see living bacteria, you 
will want to try the hanging-drop ar- 
rangement. Obtain a _ hollow-ground 
slide—one having a depression ground 
or molded in the center; a clean cover 
glass, and some petroleum jelly. Smear 
a thin film of the jelly around the rim 
of the depression in the slide. Place a 
tiny drop or two of the liquid contain- 
ing the bacteria on one side of the 
cover glass. A wire with a small loop 
on one end, and held in a convenient 
handle, is handy for this. Invert the 
cover glass so that the droplets hang 
down, and lower it over the hollow in 
the slide. The jelly seals the edges and 
prevents evaporation of the drops. 
Focus carefully on the drops, with the 
substage diaphragm reduced to a very 
small diameter, being careful not to 
break the cover glass by too much 
downward pressure if using a short- 
focus objective. In this way you can 
observe live bacteria from your mouth 
and other sources. 


ACTERIA are divided for conven- 

ience of study into three groups, 
the rod-shaped bacilli, ball-like cocci, 
and the corkscrewlike spirilla. (Single 
ones are called bacillus, coccus, and 
sprillum, respectively.) Each of these 
groups is subdivided according to vari- 
ous characteristics of its members. 
Thus, bacteria with tails are called 
flagellated bacilli, or flagellated spiril- 
la. Groupings are made according to 
the number and position of the flagella, 

(Continued on page 137) 


New Iunams 
forYoun 


Project Microscopic 
Subjects in 
Gigantic Size 
with this New 


Scienct), 7 


MICRO- 
PROJECTOR 


Price $10.00 
Complete 
with Lomp, 
Cord and 
Plug for 

10-115 
volts 


With this 

new scien- 

tific instru- 

ment the tiniest 

insect leeks as big 

as a ferecious mon- 

ster! A drop of pond 

water reveals a new world 

of living, darting organisms! 

The reactions of chemical com- 

pounds become> clearly visible 

and the formations ef beautiful 

crystal designs in many colors 

are fascinating and enlighten- 

ing! Any subject which can be 

observed with a microscope can 

be projected in magnified size 
on a screen or white wall 

Included is a prepared sub- 

ject ready to use, also equip- 

ment and instructions for pre- 

paring additional easily ob- 

tained specimens. 


Ask for the ScienceCraft 
MICRO-PROJECT@R at 
your favorite store. If unob- 
tainable, we will send direct, 
prepaid, upon receipt of price 


of Home Experiments containing 
startling tricks and experiments 
you can do with materials found 
at home, also a “hristmas Present 
Mystery and c« uiplete information 
about CHE” [CRAFT and 


FREE BOON giiaramters 


The PORTER CHEMICAL COMPANY 
5812 Prospect Avenue Hagerstown, Maryland 





) HERE'S HIS GIFT! 


You'll delight any clever mind 
with this lifetime Wollensak 
Microscope. Reveals brilliantly 
thousands of fascinating life 
forms unknown to most adults. 
Instructs in science through un- 
tiring entertainment. Easy to 
use. 425-power—egreatest mag- 
nification purchaseable at $20 
Also 150-power model, $14.50 
Tealers or direct, postpaid (or 
€.0.D.). Money-back guaran- 
tee. Literature free. 


Wollensak Optical Co. 


804 Hudson Ave. 
Rochester, N.Y. 
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PTUBELESS @) 
> BATTERYLESS@ LLU 


World’s Smallest Real Performing Radio 
Amazing Midget radio weighs only 3 ozs. com- 
lete. Receives stations with clear beautiful tone. 
Vee: little static or interference. ane J 
adjust or cause trouble—should las azenr USES PATENTED 
FIXED RECTIFIER, ENTIRELY NE WDE IGN. "MECHANICAL patent 
Not to be confused with cheap! jrede imitations or ¢> 
tawrut iL COPIES. Husie and programs come IRECTLY FROM GRILL 
DIO! New patented peakophone’ oe more 
ccs and stations! NOT A TOY, Tunes broadcast band. 
‘SEND Tne newest radio sensation of theyear. Absolutely com- 
plete with picture instructions Sor. peer 7] hotels, offic 
d $8 ONLY A SECON b 


ERS put wonderful pervice in 

J THE WORLD! THES E AR’. 

S! Beautiful two color cabinets, six colors. 

And pay postman balance e plus postage or send $2. 

(Chee Sash) and ours will be sent postpaii. 
GUARANTEED. ORDER NO 


TINYTONE RADIO Co. bas PS-12 enaine-ss Nebr. 
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OLAROID - Junior 


Microscope Set 
ne os onverts any mic pronee: into an efficient 
Pow ARIZATION “MIC ROS E, thus changing 
dul! drab, coloriess objec ey airyland of color 
Consists of analyzer an polar —— slip over 
eyepiece and stage, as indic sted ONLY 
arrows. Price includes booklet with tall, $3. 50 


aie OEE YOUR LOCAL DEALER. 
POLARIZING INSTRUMENT G 
8WEST 40°ST., NEW YORK. 


POPULAR SCIENCE MONTHLY 










his 


ru- 
lest 
big 


md 
rld 
as! 


ble 
ful 


be 
an 
iZe 


ng 


1d 
nt 
m 
i 















I'LL GO WITH 
\ YOU-JOHN F 


Alka-Seltzer 


Jwns Off" Days 
trio Pleasant Days 


When a Headache, Upset Stomach, Cold 
or some other common everyday acheor 
pain threatens to spoil your good time— 
be wise—Alkalize with Alka-Seltzer. A 
tablet in a glass of water makes a pleas- 
ont tasting, effervescent solution, which 
brings quick relief in TWO ways. Be- 
cause it contains an analgesic (sodium 
acetyl! salicylate) it first relieves the 
pain and then because of its olkalizing 
properties, it corrects the cause of 
the trouble when associated with an 
excess acid condition. 


ALL DRUG 

STORES | 
30c-60c 
le 


NEW LOW PRICE 
PER HOUR. ) Moto-Scoot 

















“THE WORLDS GREATEST 
ECONOMY IN TRANSPORTATION” 


Here's the opportunity to buy the original MOTO- 
SCOOT at a new Jow figure of only $89.00 F.O.B 
Factory 

Many new features and models now available including 


MOTO-CLUTCH & MOTO FLEX, practically no 
vibration Greater Horsepower for deliveries and 
cro country running 

Deliveries available immediately from the factory or 


ee your closest dealer. 

DEALERS: There are many valuable territories 
stil! open. Write or wire for details to 

MOTO SCOOT MFG. CO., 219 S. WESTERN AVE. 
DEPT. P. S. 12 CHICAGO, ILLINOIS 














Looking at Bacteria 


with Your Microscope 
(Continued from page 136) 


and according to the way the individ- 
uals arrange themselves. 

There are several ways of improv- 
ing the performance of microscopes, 
particularly the amateur variety, so 
that they will produce sharper images 
of such things as stained bacteria. 
These will be summarized briefly, but 
detailed directions for altering a par- 
ticular kind of microscope will not be 
given because of the variety of micro- 
scope designs. The ingenious amateur 
can easily work out his own problems. 


ACK of sharpness in microscope 

lenses results from the fact that all 
colors of light are not brought to focus 
at the same place. This is particularly 
true of low-cost lenses, for to make 
the colors behave requires lenses of 
high correction and consequent high 
cost. The easiest way to cancel color 
aberrations is to eliminate some of the 
colors, leaving one that the lenses fo- 
cus sharply. This is done simply by plac- 
ing a color screen or filter somewhere in 
the light beam. A piece of colored glass, 
gelatin, cellulose film, or liquid in a 
glass container, will do. For most. mi- 
croscopes, green or yellow is best. The 
use of a color filter with stained speci- 
mens has the added advantage of in- 
creasing their contrast. Thus a red 
filter used with blue-stained bacteria 
will make them appear blacker. Be- 
cause you cancel the effect of some of 
the light when you use a color filter, 
it is necessary to increase the inten- 
sity of illumination. 

Manufacturers of amateur micro- 
scopes usually omit substage dia- 
phragms that would enable users to 
control the diameter of the beam of 
light reflected from the mirror. With 
a diaphragm, the beam can be cut 
down until it increases the contrast 
of the image and improves the depth 
of focus. You can improvise a sub- 
stage diaphragm by fastening a small 
iris diaphragm, such as one taken from 
a camera shutter, below the hole in the 
microscope stage, or by inserting a 
piece of sheet metal with a hole in it. 
It generally is not difficult to rig up a 
simple holder so that metal slides hav- 
ing holes of different diameters can be 
inserted in turn until the best hole size 
is found. Still another arrangement 
is a rotatable disk with openings of 
varying size spaced around the center. 


MPROVISING a substage condenser is 
more difficult than either of the two 
improvements already described. How- 
ever, you might try inserting a short- 
focus plano-convex lens, flat side up- 
permost, beneath the hole in the mi- 
croscope stage. Bullseye lenses from 
some types of flash lights will do. Ex- 
periment with different spacings be- 
tween the lens and the slide. If you 
use both a substage diaphragm and 
condenser lens, place the diaphragm 
beneath the lens. 


| 
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You never 
know a tool until 
youtryit...you 
know the Plumb 
better when you 
swing it. 














For the Plumb 
Nail Hammer has 
balance you can see 
and feel! Seeitin the 
streamlined beauty 
-.-the Plumb’s a 
tool that looks bal- 
anced. Feel it the 
minute you heft the 
hammer...the way 
it swings as part of 
your arm: rises easy; 
falls true. 











































But balance is not 
all you get in the 
Plumb. The claws 
catch closely driven 
nails; their beveled 
edges clinch slim brads. 
Wide - chamfered, 
crowned face protects 
your work. 


The tough hickory 
handle is shaped to fit 
your hand with comfort. Neck is slim 
to absorb shock. End is flared to pre- 
vent slipping. 

Plumb’s exclusive Patented Take-Up 
Wedge keeps head tight on handle. See 
the Plumb Nail Hammer (MF81— with 
1 Ib. head — shown here) at your hard- 
ware dealer’s. Look for the Red Handle 
and Black Head...and thenamePLU MB. 


Fayette R. Plumb, Inc., Phila., U.S. A. 


PLUMB HALF HATCHET 


Keen steel blade stays sharp 
longer. Head toughened for any 
kind of pounding. Shaped grip 
gives hand comfort and safety. 
2962—1 lb., 5 oz. head. 















PLUMB)\ 


Hammers Hatchets 
Files Sledges Axes 


RODE PELL 
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ONE SICK 
HEADACHE 


AFTER ANOTHER 






BUT THAT 
1S ALL OVER 
NOW 





FEEL grand since I 
began taking the 
ALL-VEGETABLE Laxative, Nature’s Rem- 
edy (NR Tablets). One NR Tab let convinced me 
so mild, thorough, refreshing, invigorating. 
Dependable relief from sick headaches, bil- 
ious spells and that tired-out feeling, when 
caused by or associated with constipation. 


Wi th t Ri i act a 25« os NRs from any 
! ou IS druggist. e for a week. If 
not more than pleased, wag the box 
will refund purchase 

dear . That’s fair. Nola 

Try! NR Tonight a 


Ton norrow Alright. 








If he owns a camera, 
your gift problem is 
easy. Give him a 
WESTON Exposure 
Meter . . . the device 
he always has wanted 
because it makes pic- 
ture taking simple and 
sute. Pointed at the 
subject to be photo- 
graphed,the WESTON 
gives correct camera 
settings . . . thus as- 
suring sharp, cor- 
rectly-exposed pic- 
turesevery time. Used 
indoors or out, with 
any still or moviecam- 
era, and any film, in- 
cluding color. See it 
at leading dealers, or 
return coupon for-lit- 
erature. 


WESTON 
Caposus PL Teter 


ee ee nth UD ones eee es ee ee 





















Weston Electrical Instrument a a 
622 Frelinghuysen Ave., Newark 
Send literature on WESTON Earcsure Meter. 
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Flash Synchronizer 


(Continued from page 121) 


The reflector may be a parabolic type 
such as is used on the familiar limber- 
necked desk lamp. 

A test light may be made by boring 
| out the top of an ordinary screw plug 

and mounting a small flash-light socket 

in the hole. After the connections are 
| made, the hole surrounding the socket 
| should be filled with sealing wax. 
The synchronizer is adjusted in a 
| 





darkened room. Take the back off the 

camera and set the shutter at 1/25. 

With the test light in place and the 

cable release attached to the switch, 
| hold the synchronizer so the test light 
| is in front of the lens. The adjustment 
screw is backed out so the shutter will 
operate ahead of the flash. The screw 
is gradually turned in until the flash of 
the test bulb is seen through the shut- 
ter; then the lock nut is tightened. 

The small-size flash bulbs should be 
used with a shutter speed of 1/25 as 
they are not designed to fire on close 
time limits. For better lighting of flash 
portraits, an extension cord about 4 ft. 
long should be used so the bulb and re- 
flector may be held at arm’s length to 
one side.—R. L. ASBURY. 


Whistling Teakettle 
Used as Photo Lamp 


HANDY photo light may be made 

from an ordinary whistling tea- 
kettle. A No. 1 photoflood bulb centers 
exactly in the reflector, and for that 
reason the illumination is surprisingly 
uniform and may be used to advantage 
for photographing large objects and 
interiors. To obtain uniform lighting 
over a large area, the light is simply 
moved about so that the entire area is 
flooded during a time exposure. The 
light is also useful around the house 
and in the garage, in which case the 
photofiood is replaced with a 60-watt 
bulb. It will serve for photofiash bulbs, 
too, the switch being used to operate 
the flash. 

Remove the whistling cap and saw 
the spout close to the kettle proper. 
With a sharp pocketknife, scratch a 
deep g 
the Kettle 

(Continued on 


rroove all around the bottom of 
close to the rim. 
page 
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The lamp is shockproof, and the handle does 
not become heated to a point of discomfort 
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NEW OLYMPIC $4.95 | 


INTRODUCED AT 


CANDID CAMERA 


@ For Fast Action Pictures. 

@ Made to Sell at a higher price. 
® High Power Fully Corrected 
Achromatic Lens. adjustable 
diaphragm stops at F.8, F.11, 
F.16 and F.24. @ Speed Shutter 
®@ Cable Release. @ Telescopic 
View Finder @ Built in Tripod 
Socket. @ Takes 16 Clear, Sharp 
pictures on economical No. 127 
V.P. Film. @ Takes Natural Color pictures as 
easily as Black and White @ Order NOW for 
special Introductory Price of only $4.95 Postpaid. 
C.0.D. if preferred, pls postage. @ Genuine 
Leather Every Ready Carrying Case only $1.50. 


CANDID CAMERA SUPPLY CO. Dept. P. S. 
303 West 42 Street, New York, N. Y. 



































Only 10c a Day 


Save wn Mfg.'s Origl Price o: 
ali standard up-to-date office models 


Sensaticnal sav ing on all late poise com- 
Ante Fetaiehed ike new. FULLY GUAR. 
D. Big Free Catalog peek makes in 
full a Send post-card for lowest prices. 


SPECIAL PORTABLE BARGAINS — 


Brand New FEATHERWEIGHT—Latest Model Portable—up-to-date 
—— 


streamline features—now offered at amazing low price. Full 
—_ day trial—only 10c a day. Full details sent 
Free course In typing included, 


international Typewriter Exch., a2 tr eo 








FOR EVERYBODY 
PASTIME OR PROFIT 


Clearly written, fully illustrated 
Easily understood. Chock full of practical ideas, short cut 
and new plans. Indispensable to the beginner, invaluable to 
the experienced electrician 
Nend for free descriptive circular today. 


AUTOPOWER 405 So. Hoyne Ave. CHICAGO 


ER 12 Price 



















for yourself 
and ake Woes cost Sc each and less. 


hee Ideal ‘Photo Enlarger is AUTOMAT- 







a ENLARG Ca 


Is rofl eo your hobby? Do you want 

a profitable easy business at home? Make 

photo ME 
PLETE. ietaction circular FRee A 
WDEAL-X, 122 East 25th Street, NEW YORK 








CUB GIVES YOU PRIZE- 
WINNING PERFORMANCE! 


nal and amateur fliers alike thrill t: 
Cubs e-winning performance ry instance 
Cub’s quick take-off, rapid rate of climb, 4 ase ot han- 
ai ng and landing speed helped J it. Re rdriguez 
rst prize in the precision lane ng trials at the 
Andes, Argentina, air meet. Get YOU R prize-winning 
Silver ( a its present low price of only 51°70 N I 
Lock Hav Pa You need pay but $425 down é 
balance in mthly instal ents. Where 
mai COUNT THE CUBS 


illustrated Cub 


! Send for our free, 
folder ‘im name f your nearest ‘ 


dealer. se ¢ out n below if you 





GET YOUR WINGS NOW. Enclose 10 
in stamps or yins for your wenn alone rp) 
*'wings’’ ins ignia pin. It’s a beauty. <2 UR 


You'll be proud of it. 











TAYLOR AIRCRAFT C oe aes 
127C Street, Lock Haven, Pa., U.S.A 
















Please se) e your free ed Cub folder nd 
€ , y Cub dealer | ed tind 106 1 
v pin 
NAME 
ADDRESS — 
ciTy STATE. 
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Teakettle Photo Lamp 
(Continued from page 138) 


ting until the groove is nearly 
through the metal, and push the bot- 
tom disk into the kettle. This is much 
better than attempting to use a can 
opener. The bottom is now lifted out, 
and the edge of the rim is rolled smooth. | 

Insert a two-piece porcelain recep- | 
tacle of the inclosed terminal type, and | 
connect a length of rubber-covered drop 
cord. A feed-through tumbler switch 
is a convenience in turning the light off 
and on.—ARTHUR TRAUFFER. 


2 








New Small 


Metal Working LATHE 


Machinists. model makers, jewelers, 





less motor. There’s never been a value like 
craftsmen — they're all talking about this before. Ask vour dealer to show you this 
amazing new lathe. You will, too, when you | sensational new Atlas, or send the coupon be- 
see it. All the famous features of the larger | low for complete information. 


Atlas lathes are right here for you in this 
FREE 1938 CATALOG READY 


small deluxe model. 


It’s a back-geared, screw-cutting lathe with 
ATLAS PRESS COMPANY 


16 speeds, reversible power feeds, integral 
countershaft, V-belt drive, Timken bearings, 

1255 N. Pitcher St., Kalamazoo, Mich. 
Kindly 


home 


this | 
| 














and many other features. There are two sizes 
—12° and 18” between centers—6” swing. | | 
Prices are only $59.50 and $64.50, complete 


ATLAS PRESS COMPANY , “’" 


FACTORY DISPLAYS AT 
CHICAGO—35 E. Wacker at Wabash 
NEW YORK—130 W. 42nd St. 
PHILADELPHIA—113 N. 3rd St 


ROLL THE RIM 
SMOOTH WITH 
A HAMMER 
HANDLE 
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send me your new 1988 Catalog. | 
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PHOTOFLOOD 
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_— SWITCH | 


Steps in making a lamp out of the kettle VOU MAKE THE PROFIT 


Small Leather Case Holds 
Camera Accessories 


UPPLEMENTARY camera lenses 
and color filters may be carried con- 
veniently in a leather case made as 


WHEN YOU BUILD 
YOUR OWN TOOLS 


Lewis castings. plus blueprint engineering service. 
make every metal-worker a tool-builder. Choice of 22 
wood and metal working projects, engines, holst and 
centrifugal pump. Easy to build. Many available semi 
machined. Excellent chance to sell them at a profit. Ideal 
for school use. Send for free 2-color 32 page catalog 
illustrating all units and listing blueprints. When you 
build it yourself, you know it is good. 


LEWIS MACHINE TOOL CO. 


|| SAYUSERS OF THIS AMAZING SEXTANT 


| Check position...calculate mileages...plot maps 
...use It for marine surveys and you, too, will 4. 
this remarkable instrament is worth 12 times): 

price' Accurate within 0.1 of adegree! Simple to 
use and you learn the inrportant funda- 
mentals of navigation quickly and easily 

Valuable for U.S. Power Squadrons, Sea 
Seouts. hobby clubs, home stady and fer 
sclence and navigation classes. Complete 
with vernler. Return in fivedaysif not 
satisfied Boyce-Meler Sextant Is 20« 
extra west of Mississippl: 35c extra in 
Canada. Send check or money order t 


Complete 
with 






















shown below. The slide fastener is 
sewed in. While it is best to have this 
applied at a shoe repair shop or by a 
professional leather worker, it may be 
done quite neatly by hand. In that 
ase, first cement the fastener in place, 
then sew it at intervals. Two slits are 
cut in the back of the case so that it 
an be slipped on the regular camera 
shoulder strap.—MARTIN G. WINTERTON. 


540-Sth St. Dept. B, San Francisco, WTalif. Box ronxville, N. Y. 














| Boyce-Meier Equipment Co. 
81-S 











vew1937 CATALOG of 


TRAINS AND ACCESSORIES 


@ Forty-eight pages of exciting new train combinations — with 
models of every great new streamliner of the nation pictured 
in full color. Get a copy of this big book from your nearest 
toy, hardware, electrical dealer or department store. Or, if 
you want to be the first in your neighborhood to have a copy, 
clip the coupon below and mail it at once with ten cents 
in stamps to cover the cost of postage and handling. 


lal A #4 


AT YOUR DEALERS 
OR MAIL COUPON 
A OEE WS 






























THE LIONEL CORPORATION, Dept. 90 
15 East 26th Street, New York, N. Y. 

Enclosed is ten cents in stomps to cover postage and handling. Please 
a copy of the new 1937 Lione! Catalog 





send 






Nome 





Pleose Print 





The case has a slide fastener and may be 
carried conveniently on the shoulder strap 


L Ee i 
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PLENTY HOT 


FOR 





Fits center of 
Ford V-8 dash 
— up and out 
of the way. 


Heater clears 
battery, radi 
brake and gear 
hitt lever 


Sensational new Arvin Duo-Flow Hot 
Water Heater built especially for Ford 
V-8 cars and trucks—Does a 3-way 
job of defrosting, foot-warming and 
circulating plenty of heat in the car. 


@ [i's like having two heaters in your Ford 
V¥.§ yw The 


double-inlet and double-outlet water pipe 


ith the new Arvin Duo-Flow. 
connections give double-action hot water cir- 
culation. New high-heat-wave radiator, high- 
powered motor and fan provide tremendous 
extra heating capacity. You'll laugh at Old 
Man Winter 


newest in heaters for 


“*16" 


Other Genuine Arvin Heaters for all cars 


Arvin Duo-Flow—the 


b« ord \ -b. 


with an 


Beautiful taupe Defroster 


and chromium fitting at small 


finish . . extra cost 


| $995 


priced as low as 


y 


NOBLITT-SPARKS INDUSTRIES, Inc., Columbus, Indiana 
Makers of ARVIN Phantom Filter Radios for Car and Home 


ARVIN 


CAR HEATING SYSTEM 


with Cydlonic-Power Defroster 
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War on Grasshoppers 


Halts Insect Invasion 
(Continued from page 61) 


were called in, and transported the saw- 
dust to the plants by the carload; the 
truck convoys concentrated on carrying 
the mixed bait as it was sacked to the 
field where the war was on. 

While this was going on, the great 
hatch in the Dust Bowl surged doggedly 
toward moisture; northward, toward 
the rich irrigated fields of the Arkan- 
sas Valley, where fine cantaloupes and 
other intensive truck and field crops 
are grown for national distribution. 


EANWHILE, farmers had been 

trying mechanical means of clear- 
ing their fields of hoppers. Airplanes 
had been used to spread poison, with 
only moderate success. Many “hopper 
dozers” were built. This device is a sort 
of skimmer of sheet metal drawn across 
a field by tractor, car, or team. As it 
scrapes the insects from standing crops, 
they slide across an apron of metal and 
into a pan where they fall into a bath 
of oil. Hoppers breathe through holes 
in their sides, and oil smothers them by 
sealing these openings. When the catch 
pan was filled, hoppers were skimmed 
off and burned. A morning’s catch 
sometimes would result in piles as high 
as a man’s shoulder. 

One ingenious farmer built a hopper 
catcher that “harvested” the crop. A 
revolving paddle wheel swept the in- 
sects into a funnel, on into a length of 
stovepipe, and finally into a gunny sack. 
As a sack filled, the farmer’s son tied 
it and tossed it aside, tying an empty 
sack in place for the next batch. These 
sacks have been hung up to dry for 
chicken and turkey feed during the 
winter. 

Meanwhile, the hand-spread poison 
in the Dust Bowl area was fairly effec- 
tive. People had to move out of the 
area because of the stench of the rot- 
ting insects. Roads were slippery and 
odoriferous from the number of hop- 
pers smashed as tires ran over them. 
Still the hand-spreading of poison was 
falling short of fully arresting the 
march. 


ECHANICAL aid was needed, and 

the poison spreader was the an- 
swer. By using the rear axle of a 
junked car, tipping the driving shaft 
toward the sky, placing an old oil drum 
around it, anc putting a paddle wheel 
on a disk under the drum, a machine 
was made that would throw more poi- 
son bait in a given time than any score 
of men. Over 400 of these mechanical 
spreaders have been made in Colorado. 
To date, this has proved the most ef- 
fective armament against the invaders. 
No accurate tally can be made of 
enemy casualties. One estimate is that 
25,000,000,000 hoppers have been ex- 
terminated in Colorado. The war has 
saved millions of dollars in crops. It 
has reduced the loss in this state far be- 
low what will be recorded in other areas, 
(Continued on page 141) 
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Individualize your Car . 
with these smart, chromium ies 


CARNITIALS 


Solid Brass, 84 in. thick, faced wit 
gleaming chromium! Fasten to radiator 
grill in a jiffy, by hand—no tools neede: 
Help you recognize your own car imme 
diately in a e ‘rowd., Rust proof—chip 
proof —keep their beauty 

forever! SET OF 3 
The Ideal Xmas Gift $] 50 


Dealers and salesmen 
Write at once. in the Us" a. 


ORDER THEM TODAY! 


LYONS PRODUCTS 


3rd floor Wrigley Bide. Chicago, Ili. 

















WOODSTOCK 
TYPEWRITERS 








New Mead 


READY 


For Home Builders 

‘ow you can easily build 
Me ad's streamlined 
MOTOR SL 'E ‘D at home from 
drawings parts or complete 
Construction Kit! Uses OUT- 
BOARD or other engine. od 
Low cost Amazing speed. % 
Seats 2. ALSO Ice-Boats, Ki-Yaks, Sail-boats. Rush 10c for illustrat 
ed literature. 


_MF*> CLIDERS, 15 S. Market, Dept. 12-DS, CHICAGO 









New Tr risss 
! and Scientific 
Knowledge for 
Experimenters 


> Now you can perform amazing 
scientific experiments in the Con- 
trol of Light by Polarization. With 
this newly developed POLARISCOPE 
you can reveal gorgeous hidden colors 
of light in colorless crystaline materi- 
als, identify chemical erystals by their 
colorful patterns, demonstrate safer 
night auto driving by preventing head- 
light glare, see how hidden depths in 
water are revealed by removing surface 
reflections, learn how invisible strains 
in glass are detected, and perform other 
miraculous feats with polarized light 
All these Scientific wonders can be 
demonstrated with the new 


i ie R 
EXPERIMENTING OUTFITS 
These Outfits contain materials, equipment, apparatus 
—including the newly developed ScienceCraft POLAR! 
SCOPE—and instructions with which you can perforn 
hundreds of new, interesting, and educational experi- 
ments which demonstrate the latest dev yo! of the 
scientific world—the control of light by Polarizatior 
Three Attractive Outfits 
each including the SCIENCECraft POLARISCOPE 
$3.00 $5.00 $10.00 

Ask for SCIENCECraft POLAROID JUNIOR 
Experimenting Outfits in your favorite store. If 
unobtainable, we will send any Outfit, fully pre- 

paid, upon receipt of price. 
SC IENC ECratt Experimen' 


of Home Experiments cor 
ing Outfits. 


taining startling tricks and ¢ 
The PORTER CHEMICAL COMPANY 


periments you can do with n 
5712 Prospect Avenue, Hagerstown, Maryland 


pias 


terials found at home, also 
Christmas Present Mystery 
- full information about 

HEMCRAFT and 
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*'The Stanley Tool pe cae 
Guide’, tells how to 


use and care for | Var on Grasshoppers 


tools. Howtosharp- 


en edge tools. How Halts Insect Invasion 


to make common 
cuts and joints in (Continued from page 140) 
wood. Hundreds of 
helpful illustrations. 


. i t army. 
32 big pages. because men fought the insec y 


The war still goes on. The migratory 
hoppers that hatched in the dust-storm 
area have grown wings. Recently, 
late \ some seventy-five miles away, a rain 
ode ' NX \ freshened the grass range of the Huer- 
“his fano Valley. Against the wind, as @ Electric Tuning 

though they smelled grass, a part of @ Selact-O-Matic Dial \ 
DF 3 > SAN these winged hoppers invaded the Huer- @ All-Wave Range 
50 é fano. The concentration there rose e12"p nai 

from a normal local count to seventy- eS ere 
five to the square yard. Promptly the @ Aut. Freq. Control 
truck convoys began running the poison © 7 Watts Output 
into that district in an effort to clean 
out as many as possible of the insects 
before egg-laying started. 











HE scientists are continuing their 
“ThingsToMakelIn | studies, getting ready for next sea- 
Your Homework- | son’s campaign. One move was to paint | 

shop”—16 complete | hoppers from different districts with | Te 


plans for making | qitferent colors. The longest flight offi- HNIGHT 
aoe Seen oe cially recorded, as this is written, is hi TUBE SUPERHET 


cluding ideal sum- ° 
mer projects. De- that of a hopper painted eo —— 1938's Radio Sensation—with every desirable 
tailed plans and list | Springfield, Colo., and found later in | new feature-—at an amazingly low price. Electric 
of stock required | Denver, 225 miles away. Five different re ete Se ee Sin 
D4 | = s b , Sti on Sli d e . 7 4 a i ef i 

for each project. | states have reported finding marked horizontal dial with all ranges in full view ! Giant 
hoppers. This shows why the migra- | dew wernt ay age Ranges mye pty 24 nae 
tory form is not merely a state or re- bands : Full 7 Watts Output: Double tuned I.F."s 

. t.F. Preselector;: 3-gang Condenser: 4 2 on 
gional problem, but a problem for Control: ete. No other radio has all th 

es at so low a price! 

great areas. | Soeee 

On an experimental pasture, G. A. | | See this new radio and 64 other new KNIGHT 

i ; > radios in the 1938 ALLIED Catilog. 5 to 16 tuts 
Hinkle, assistant to Sam McCampbell, models tee AC, AC-DC, 6 Volt, 32 Volt. Ba 
has set up cages in which he keeps a | | tery. and Auto operation. Radio's Outstanding 
constant number of hoppers. By watch- | | Y#!"*) Send coupon today 
ing what various concentrations do to 


S.A vegetation within the screened areas, New BUILD-YOUR- OWN KITS 


one or both of these helpful books | it is possible to estimate the damage 


| done by various degrees of infestation See the 32 new Build-Your-Own kits in ALLIED s 

STANLEY TOOLS ‘ : , new catalog. Kits from a Beginner's 1-Tube set 
N and by different species, each cage be- toa 14-7 ul All-Wave Supe rhet. We can suppl 

) ‘tat oe - matched kits of parts for building any set «: 

New Britain, Conn. ing allotted to one variety. scribed in construction articles in any radio pul 


om ——————ee | . r on Ww t ) 
e FURNACE CONTROL... criccra bavec bas been wrought | | Petit Gr egy 
stdin | in the ranks of the hopper army. But eee Oy ee 
Easily Installed; Simple; used with alarm clock. there still are enough to lay eggs this Beginners’ All- | 
Opens furnace automatically. Insures warm house | Wave set Wrist- 


L§ when you get up. To build it yourself send 25 cents autumn that will necessitate a new war Watch Radio: Cigar- 
iC for drawings and specifications. For complete control in the spring. So the campaign is mere- | — set j aro 











with pulleys, chain, hooks for use with your clock , : 
send one dollar. Postpaid. Your installation will sell ly going into another phase as winter 
or all your neighbors at handsome profit. comes 


Prs RUBRE COMPANY | P. A. SYSTEMS—-AMATEUR GEAR 
nazing Box 3934 Shaker Square, Cleveland, Ohio. - = 
. With . i ; ae 
COPE or FINE WOODS... Ano eggs, they are destroyed. The fall cam- ALLIED 's 1938 Catalog 18 Radio's Comte 
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surface "Sco to suit your requirements. | over the nested eggs. Cultivated fields ig Pat oe 2 a . 
- ee how veneering Ss S wood wor Z ‘ ” &, ols, ‘te, , ages, 
strains 75 varieties from Applewood to Zebra will be plowed at a time when the eggs packed with values. ALLIED’s 


1 other : 
10 Wood. Descriptive pictures of 48 border de prices save you money—AL- 


a Sind We. ocmores Stamp a ine hand tools. will be destroyed. The autumn census LIED’s speedy service saves 
ATOSEAST 195th ST NEW NE vanD ween will be taken again, and if there is such you time. Send coupon now for 


raftsmens quarters for Fine Weods_ P , FREE copy of this new Catalog. 
Craftemens! Headquarters for Pine Weods_ a concentration as was found in the 














OR Vest-Pocket Adding Machine | | Dust Bowl, 1938 will see the human 
dil = Sut Stel, Como. 950 army again in action. ALLIED RADIO 


eile + Divides. Capacity 
LAR 99. A real mac Ne eae 


A Some scientists have predicted that 
prforn anteed 5 years. On delivery, " _ 
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ms the cents postage Foreign 
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ALLIED RADIO CORPORATION 
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833 WEST JACKSON BLVD. 
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() Send me your FREE 1938 Catalog showing new 
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The life of your saw—the work you 
do with it—what it costs and saves 
you—depends upon its TEETH! 
ATKINS Saws for wood or metal 


cutting, have teeth of “Silver Steel,” 
the world’s finest formula for saw 


steel. The best workmen always turn 
out better work with better 


GIVE ATKINS SAWS! 
The ideal gift for any man or boy 


who makes things, is a genuine AT- 
KINS Saw for wood or metal cut- 


tools. 


ting. If you want to make a “life- 
time” gift—just go to YOUR Dealer 
and—“Ask for ATKINS!” Atkins 
name on the blade means the best 


you can buy. 


saw Vv alue 





Send 10c for the “How-To- 
Do-It” Book. Tells how to 
plan Your Shop layout, how 
to make wood joints and 
furniture, how to cut metal 
and where to get 625 plans. 





E. C. ATKINS & COMPANY 


428 S. Illinois St., Indianapolis, Ind. 

















ABC Home Experiments 
for Amateur Chemists 


(Continued from page 107) 


You often have seen magazine ad- 
vertisements that appeared to be print- 
ed in gold ink. Of course, the material 
is not really gold, and with the aid of 
your chlorine apparatus you can find 
out just what it is. Wet some strips of 
paper bearing the “gold” printing and 
place them in the test flask. Pass a lit- 
tle chlorine gas through the apparatus, 
and you will see the metallic ink change 
from gold to a greenish color. After a 
minute or so, disconnect the flask, add 
about half a fluid ounce of water, shake 
the flask well, and then add some house- 
hold ammonia. The deep blue color that 
forms shows that copper is present. 
From this telltale test you may infer 
correctly that the “gold” is actually 
brass, an alloy containing copper. 





OU can produce magic writing with- | 


out ink upon a blank sheet of white 
paper which previously has been treated 
with a special solution. Dissolve sev- 
eral grams of sodium iodide or potas- 
sium iodide in about two ounces of wa- 
ter, and add to this a solution made by 
boiling half a gram (or an amount half 
as large as a pea) of ordinary starch 
in a fluid ounce of water. Stir the mix- 
ture well, and brush it over the paper 
where the magic writing is to appear. 

Place the damp sheet of paper upon 
a flat metal surface such as the bot- 
tom of an old cake tin, a sheet of gal- 
vanized iron, or a large sheet of metal 
foil. This metal backing should be con- 
nected to the negative terminal of a 
battery of two or three dry cells wired 
in series—that is, with the center bind- 
ing post of one cell connected to the 
rim binding post of the next, and so on. 
Connect the nail or other sharp-pointed 
metal instrument that you will use as 
a writing tool to the positive terminal 
of the set of dry cells. 

Now you can write with the nail, 
merely by touching it to the paper, 
and blue-black lines appear wherever 
it is drawn across the surface. The 
stunt becomes particularly mysterious- 
looking if you conceal the wires. 


HAT happens is that the electric 
current breaks down the sodium 


or potassium iodide, releasing free io- | 


dine, and the iodine reacts with the 
starch to produce the blue-black colora- 
tion. The paper must be moist for the 
experiment to succeed. You can per- 
form it with a toy-train or bell-ringing 
transformer, instead of the dry cells. 

You have noticed the milkiness of 
water just drawn from a faucet in- 
to a glass, and the fact that the milky 
appearance disappears in a few sec- 
onds. Of course, it does not impair the 
quality of the water for drinking. The 
cloudiness is due merely to the release 
of air dissolved in the water, in the 
form of tiny bubbles. Even clear water 
still contains much dissolved air; in 
fact, fish would die of suffocation with- 

(Continued on page 143) 










AMAZE AND MYSTIFY=LEARN TO ENTERTAIN 
Hundreds of Tricks require no skill You can do them. My 
famous “Book of 1000 Wonders,” new enlarged edition, over 


500 illustrations, describes Tricks for Pocket, Parlor or Stage 
With each copy you get “50 Mysteries of Magic,” which ex- 
plains how to do many baffling stunts without special appara- 
tus. Both books, bound under one cover, postpaid for 10¢c. 
Write today 








LYLE DOUGLAS Station A-10 


DALLAS, TEXAS 











EWE "ze 


CARVED HULL SETS 
c lete with Fitti 
Drawings —instructions 

$5.00 ¢o $9.50 

Buy from America’ s oldest and best 

known SHIP MODEL Howe. Get 


the New 64 Page Book. Send 25c in 
Stamps or Coin. 


BOUCHER 


(Dept. PS-12, 
126 Lafayette St. 






























Triple Objective, 

Brownscope “Professional” $8.50 
The new super-power 100X to 600X Brown- 
scope. Substantially and precisely made. 
Ileavy tilting base. Large concave mirror. 
Rack and pinion focusing with two adjust- 
ing wheels. Carefully tested optical system 
Power 100X to 600X in six steps. Dustproof 
3 objective revolving nosepiece. Chromium 
plated tube and machined parts. Comes 
complete with wood carrying case, slides 
instructions, and elaborate 6 piece set of 
dissecting instruments mounted in —. 
ing case. Only $8.50 postpaid. Catalo 
Telescopes, Microscopes, B ulars, fe 
ion request. ‘Address De Dept. 612. 


BROWNSCOPE CO. 234 FIFTHAVE. NEW YORK 








600 POWER MICROSCOPE 





EXPERIMENTERS 


SPECTROSCOPE for chemical analysis, showing 
countless lines < sun and ores, with cha:t to identity 
elements, and book of 120 experiments...... 56 
) TELESCOPE clearly showing moon craters. iz: 700 
STROBOSCOPE with 110-voltmotor, neon lamp, and 
G book of 100 expe?iments and optical effects 1.00 
re ic Wee roar in the dark in six colors.$1. 
ELEC ! Book of 200 stunts, 110 volts; de 
—s. | arcs, motors, window displays, magic 
rick 
SPINTHARISCOPE: Sco aioms explode |... $2.00 


Cutting & Sons, 127 S St., Campbell, Calif. 
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CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send 5¢ for Catalog CP1 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 





© }\LABORATORY APPARATUS 

fx] |/810LocicaL suPPLies 
MICROSCOPES 

fe] \ TELESCOPES 







- 4 New complete 32 page catalog lists 
hundreds of items of interest to 

fixe amateur and professional expert - 
menters. Save Money— 


rect. Send now! It’s F 
full of bargains and valuable information. 


J.H. WINN MFG. CO., Dept. 112,124 W. 23 St., New York 
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BUILD THE 


CUTLY SARA 


2 ft. MODEL OF THE FAMOUS CLIPPER SHIP 


Everything . . including CARVED 
WOOD HULLS, Printed: Balso 
Decks. Cast-Metol: Life- 
boats, Anchors, Bitts, 

Masts, Spars, 
Rigging, Cement, Colored 
Locquer — Full-Size Plans and 
Instructions. 















Send tor Coroicg all ideats new Modets 
(DEAL AEROPLANE & SUPPLY COMPANY, « 
28 West 19th Street, New York 
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ABC Home Experiments 
for Amateur Chemists 


(Continued from page 142) 


out it. You can measure for yourself 
the surprising quantity of air that wa- 
ter contains, with a simple piece of 
apparatus—an ordinary wash bottle. 
No home laboratory should be with- 
out this important accessory, constant- 
ly useful for washing precipitates or 
dispensing small quantities of water. 
To make a wash bottle, a flask or bottle 
is fitted with a two-hole stopper. One 
hole carries a piece of glass tubing, 
bent in a flattened V, through which 
the breath is blown. The second hole 
carries another bent section of tubing, 
with one end extending to the bottom 
of the bottle and the other commonly 
ending in a drawn-out nozzle, throgh 
which water is blown from the bottle 
into a test tube or filtering funnel. 


OR the air-in-water test, remove the 

blowing or mouth tube from the 
wash bottle and plug the hole with a 
cork stopper. Fit a length of rubber 
tubing, about two feet long, to the oth- 
er tube, after removing the nozzle or 
tip. Fill the entire flask and the rubber 
tubing with water, and let the end of 
the rubber tubing dip in a beaker of 
water. Then place the wash-bottle flask 
in a coffee can and surround it with 
water. 

By heating the coffee-can water bath 
to the boiling point, and keeping it 
boiling for half an hour, you can drive 
the dissolved air out of the water in the 
flask. You will see the air escaping dur- 
ing the heating, and finding its way up 
into the neck of the flask, where it is 
trapped. Meanwhile, the heat makes 
the water in the flask expand, and some 
of it overflows into the beaker of wa- 
ter, which acts as a seal to prevent out- 
side air from entering. 

When the flask and the water have 
cooled to room temperature, after the 
heating, you will be able to see the 
quantity of air that the water original- 
ly contained. This will be equal to the 
water displaced from the neck of the 
flask. You can measure the volume of 
the air by tying strings around the 
neck of the flask, one at the original 
level of the water in the neck and the 


much water it takes, from a graduated 
cylinder, to raise the level of water in 
the flask from one string to the other. 


OU also can note the original volume 

of water used in the experiment, 
which is the total amount that it takes 
to fill the flask up to the upper string. 
Thus you can calculate the percentage 
of air, by volume, that the water con- 
tained. Suppose you find, for example, 
that you used 260 cubic centimeters of 
water, and, by heating, obtained just 
four cubic centimeters of air. Multiply 
the latter figure by 100, and divide the 
result by the former figure, and you 
will obtain the percentage. In this case, 
it would be just over one and one-half 
percent. 
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other at the new level. Then see how 
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GIFTS 


OF POWER TOOLS 
ENGINEERED TO 





BENCH SAW 
$12.35 


As shown, including guard 
and splitter, steel rip 
fence and mitre gauge. 


A Driver bench saw will relieve any home 
craftsman of much of his hardest work. The 7” 
blade on this tool cuts stock to 2%” thick. 14” 
x10” ground cast iron table tilts to 45°, per- 
mitting angle cuts. Saw arbor raises and low- 
ers. Heavy steel ripping fence. Safety guard 
with splitter which facilitates sawing of green 
or damp lumber. 


3505 
14” JIG SAW 
$13.45 
As shown, including 
pulley on machine. 
Motor pulley and belt 
extra. 














Complete in itself for a great variety of crea- 
tive work, this jig saw is built to give hour after 
hour of vibrationless, trouble-free performance. 
It has cast iron tubular frame with throat ca- 
pacity of 14”. Table 9” x 9” tilts to 45° and has 
accurate quadrant indicator. Enclosed drive 
mechanism Iubricated by splash oil system. 
Plunger-type blower clears cutting line of saw- 
| dust. 




















For the beginner or veteran tool user, an \ 
inexpensive, precision-built Driver tool 


makes the ideal gift. Note the features on 
tools shown here. Proof that home crafts- 
men everywhere are right when they say, 


“Driver gives a lot of tool for the money! 


a) 
L540 
GAP BED LATHE $18.50 


As shown, including 34” V-belt and box wrench. 





This low priced ‘tool will handle the bulk of 
wood and plastic turning and metal turning jolts 
in the home workshop and do them well. It ha-« 
sturdy cast iron gap bed 44” long and 3%” 
high. Morse Taper centers, bronze bearings, 
ball thrust bearing in head. Capacity; work 
30%” long, discs 10” in diameter. 


D570 DRILL PRESS $19.25 


As sbown, less 
motor. Includes 
Jacobs Key 
Chuck, belt and 
motor pulley. 






Here’s a superior 
drill press unique 
in its price class. 
It has a Jacobs 
(1/16” to %”) 
Key Chuck. Bronze 
bearings and ball thrust 
bearing. Rigid cast’ iron 
frame and adjustable 8” 
table. Spindle travels 27%”. 
Four speeds. 





A 72-page manual is included with each of 
these machines. Send for the big, free 19338 
catalog describing three full lines of Driver 
Engineered Bench Saws, Band Saws, Drill 
Presses, Jig Saws, Jointers, Lathes, Flex- 
ible Shafts and Motor Grinders. Walker- - 
Turner Co., Inc., 2127 South Ave., Plain- 
field, N. J. 

















This Full Vision Kemkit (No. 310 
measuring 13” x 1134” x 514”) 
in a handsome cabinet containing 
102 chemicals for use with a lead- 
ing General Chemistry textbook, 
—is just one of the thousands of 
items listed in our latest catalog of 
Chemicals, apparatus, microscopes, 
magnifiers, telescopes and other 
scientific supplies. 

c C. P. CHEMICALS—in generous 
% quantities of your own selection 


—listed for as low as Sc per vial, 
unconditionally guaranteed. 


Our fully illustrated 
F catalog—40 big pages 

crammed full of sup- 
plies at bargain prices for superior 
grade materials. You save real money and 
get professional equipment. Prompt de- 
liveries for Xmas. Just send a 3c stamp 
to cover postage. Get your copy NOW! 


— — — ~~ 


KEMKIT SCIENTIFIC CORP. 
397-A Bridge Si., Brooklyn, N. Y. 
Enclosed find 3c stamp. Please rush FREE Kemkit 
Catalog. 


Name. 





ID vcesitcietiitinatoanes 

















FREE! 


GENEROUS TEST SAMPLE 
OF CASCO—AMAZING GLUE=— 
THAT HOLDS PERMANENTLY 


Good news for every man who gets fun and 
satisfaction out of building things or doing 
home repair jobs: the famous CASCO Glue 
—used for years in the manufacture of fine 
furniture, pianos, airplanes, boats —is now 
available in handy-size packages for home use. 

CASCO glues everything... permanently: 
wood to wood or metal, leather, canvas, fibre- 
board, cardboard, paper. Makes strong water- 
proofcrack-filler, Swedish putty,tilecement, wall 
sizing and water-resistant paint. CASCO is the 
ideal all-purpose casein glue for homecrafters. 
Unequalled for joints, veneers and inlays. 


FREE PROJECT PLANS 
FOR HOMECRAFTERS 
Every 25c (or larger) can 
of CASCO has a cou- 
pon entitling you to Free 
Plans for building any 
one of 24 exclusive proj- 
























CASCO sets chemi- 
cally — like concrete. 
Heat, moisture, rough | ects. Send for Free 


usage do not affect it-| Jllustrative Folder. 





SEND TODAY FOR FREE SAMPLE 
(SAVE 2c: Stick this coupon on a penny postcard) 





Casein Company of America, Inc. 


350 Madison Ave., Dept. Ps-1237, New York, N. Y. 


C Please send me Free Test Package of CASCO 
©) Please send me Free CASCO Project Folder 


Name 
Address___ 
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HOME OWNERS:- This was 


written for _you and is sent 


\FREE 


Get your 
copy! 











O your own simple home, auto and motor- 

bo: pairing and be independent of out- 
side rej} * men. You will avoid delays, save 
much mo y, and have the satisfaction of 
knowing that the work is well done. 

The booklet. contains clear diagrams and di- 
rections for correct procedure for hundreds of 
common jobs, and enables any home worker 
to get dependable results, easily, on any of the 
following: 

Stopping leaks in pipes, heaters, boilers, 
tanks, radiators, air ducts, smoke pipes, pails, 
etc.,at connections, seams, cracks,rivets or holes 

Tightening or anchoring loose hinges, locks, 
handles, screws, 
bolts, nuts, bases, 
stems, tops, cast- 
| ers, etc. 

Making water- 
proof joints at 
skylights, roof 
cracks and _ flash- 
ing. 

wet cellars dry from the inside, 
making concrete floors hard, water and oil 
proof, and non-dusting, making masonry 
walls waterproof 

On the car:—Stopping leaks in the radia- 
tor, at hose connections, or in oil and gasoline 








SMOOTH-ON-——* 


Tightening loose losis 


Making 








lines, patching cracked water jac kets, crank, 
gear and differential cases, tightening loose 
rivets, mud guards, lamp standards, hub caps 
and lubricator connec-  _ 
tions, loose moulding, | 
screws, etc, —— 
Smooth-QOn iron ce | N 
ment with which thi SMOOTH-ON 
work is done is applied 
without heat, without 
special tools, and so easi 
ly and inexpensively that Attaching aiiees 
half a dollar to half a to concrete 
hundred dollars is saved 
in each instance. 
Smooth-On has been widely used in indus- 


trial work 
standard 


tor over 35 
practice by 


years and its use is 
power plant engineers 








ind repair men 
Get the booklet by mailing the coupon and 
buy Smooth-On No. 1 in 
7 oz., 1 lb. or 5 tb. can 


from your hardware store 
or UW necessary trom us. 

















SMOOT H-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 
Name 
TEIN olaiclinentceddens saahihbanbneiieeiigebianidisseuieuauiiteniast tntakes 
12-37 
ONLY BENJAMIN HAS THE GENUINE BB 
COMPRESSED 
AIR PISTOL 


For Target & Small Game Economical Ac- 
curate Practical. Adjustable Force Amaz- 
ing Maximum Velocity Sate. Single Shot 
with Bolt Action Pay pny! Fire—-Hair rigger 
Safety eal. 177 Zor BB rice $7 Ho ter $2.00 
Sing e Shot Air Rifle = $7 0— Single Shot 
00-—25 Shot BB Repeater as Rifle $7.50-—at 
Dealer or Direct—No license required—SAFE The Only 
Genuine Compressed Air Pistols & Rifles for Shooting 1) On the 
Barnet. Full Details Targets Free— Write Today for introductory 


SENSAMIN AIR RIFLE CO.,853 Marion St., St. Louis, Mo., U.S.A. 


BB ‘Air Ri ifle $e 








144 mention PopULAR SCIENCI 


Please 











MONTHLY 


Flying Lifeboats Make 


Daring Rescues at Sea 
(Continued from page 57) 


with floating units, these planes have 
been instrumental in saving many lives 
and in bringing swift relief to suffer- 
ing humanity, both on ships at sea and 
in isolated communities on lonely is- 
lands or along outer beaches. 

Their high speed and broad range 
of vision enable them to bring under 
observation a thousand square miles 
of sea and shoreline within a brief 
space of time, affording great aid to 
surface craft endeavoring to locate 
vessels in distress. Such crafts may 
be sighted readily from the air, and 
their position given by radio, so that 
cutters and patrol boats are saved 
many hours of search. 


ORD was received at the Miami, 
WG ria. station recently, that a boy 
had been swept out to sea in an open 
skiff, near Cape Canaveral, 200 miles 
north of Miami. Within a few minutes, 
a seaplane had been dispatched on its 
errand of mercy. Early that afternoon, 
it arrived off the cape and began the 
search, finally locating the skiff thirty 
miles from shore by flying a series of 
rectangles. The seas were much too 
high for landing safely on the water, 
so the plane flew in widening circles, 
in an effort to find some ship that 
could be sent to the rescue. However, 
the nearest was eighty miles away. 

It was apparent that if the boy was 
to be saved, he must be picked up be- 
fore darkness came on. The wind was 
increasing and the skiff filling with 
water. The pilot of the plane knew 
that to land on the water meant an 
almost certain crack-up, although the 
hull of the plane would float. 

True to service tradition, the pilot 
made his decision, and down went the 
plane to a landing near the skiff. The 
boy was taken aboard, unharmed, but 
the wings of the plane were so badly 
damaged that a take-off was impos- 
sible. All that night the plane drifted 
over the rough sea, until a fortunate 
shift of wind set it in toward shore. 
Early the next morning it reached the 
beach, and was located by a searching 
party. 

A valuable plane was practically 
wrecked, but one more life had been 
saved by the Coast Guard! 


OWERFUL radio equipment keeps 
~ each station in direct communi- 
cation with the planes, as well as with 
floating units at sea. In addition to 
the standard installation on the planes, 
each is provided with a radio direction 
finder, by means of which the plane 
can be guided accurately to any ves- 
sel equipped with radio, or any trans- 
mitter ashore. 

For example, the radio operator on 
the plane out of Salem, Mass., Harbor 
tunes in on station WAAB in Quincy, 
and then slowly swings the loop an- 
tenna until it is trained on the 

(Continued on page 145) 
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Raend CONNQUEROR 


World’s largest manufacturer an- 
nounces sensational improvement in 
Band Instruments. New patented VO- 
CABELL revolutionizes tone effects. 
Easier to play. You’!1 develop talent fast 
with these new Conns. Choice of world’s 
greatest artists.See your dealer or write 
today for FREE BOOK and home trial, 
easy payment offer.Mentioni instrument. 
Cc. G. CONN, LTD. 1232 — BUILDING 

ELKHART, INDIA 


CONN 


BAND INSTRUMENTS 


BUILD A BOAT 


By The Original Welch System 


Use Welch Ready Cut Parts. HAVE A BETTER BOAT 
—SAVE ON THE COST. Select YOUR BOAT from our 
32 page catalog showing boats of many types; boat kits; 
marine hardware; motors; propellers; sails, etc. Dam- 
aged propellers repaired. Send 10c for catalog. Expert 
advice on boat problems free. Welch Boat & Supply Com- 
pany, Station K-9, Milwaukee, Wisconsin. 











Waterproof 

Your Own 
Save up to 
$106 to $150 










Amazing new 
Seal-Seep meth- 
od, anyone canuse. Ap- 
plied to inner masonry wall 
and floor surfaces; no dig- 
sing. Guaranteed permanentlyeffective. Agents write 
for unusual earnings opportunity. Details FREE. 
National Seal-Seep Co., Dept. 1267, Cincinnati, O. 


POCKET SLIDE RULE 
“OC Lo 



























\: ve time and mental effort with this mighty. ~~ 
es heat Only 6 inches long and very thin and fight. Has A, 


D scales; multiplies, divides, s uares, takes square 

only root, finds circumference and area of circles. NO WOOD 

or CEL LULOID. _ Instructions. Gensine leather case 

00 FREE! Send $1 today, or order sent C.O , $1 plus post 
age. Canada and Foreign countries $1.25 with order. 

—— Marun Specialities, Box 731-M, Bridgeport, Conn. 



















Build the 4-mast Barque, California 


», detailed blue prints of this handsome, steel barque. 
Complete fittings and construction sets 
for steam trawler and other popular 
models including the ‘‘Hartford’’. Send 
15e (coin) for new illustrated catalog. 
Illustrates hundreds of items, fit- 
tings and complete kits. 
J. FISHER 
1002-2 Etowah Ave. Royal Oak, ition. 












Three capacities: 10, “4 and 20 
feet. Accurate set works, pos- 
itive dogs. Hand or power 
feed. Runs on low power— 
many owners use old auto engine. 
Pays foritsel f quickly—thousands in com- 
mercial service, everywhere. Write for free 
lumber handbook and catalog of mil!s, supplies, 
tools, savy blades and woodworking equipment. 


BELSAW MACHINERY CoO. 
846-E Davidson Bldg., Kansas City,Mo. 


a— "THE NEON LIGHT sets you RIGHT’ 
















Handiest electrical tester made; quickly locates trouble 

in electric circuits, fuses, cut-outs motors, radios, etc 

Has uses for elec tricians or home. Tests any volit- 

age 110 to 550; tella A. C. from D.C. Excels ordinary 
clumsy test bulb. Fountain- -pen size; with pocket clip 
Lifetime guarantee. 


L. S. BRACH MFG. CORP. 
57 Dickerson St. Newark, N. J. 


RAISE 4s, FROGS 





FREE ~ ex) Big Demand! Good prices the 
BOOK “4 year round! Nation-wids = 
24 : kets Ly | for all you can sh 


1 
WE BUY! -: (190s ang Brod 


yearly. Get ready now for nextspawn. 
Start with small pond, creek or lowland. 
Free book shows sketc N 
WOMEN see what others. are doing. Send no money. Just your name 
address on postcard brings special offer to beginners. 

American Frog Canning Co. (Dept. 144-XX), New Orleans, La. 
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N 5—BIOLO- 
GY Set. includes 


Student .Model 
Microscope, 15@ to 
300 X with Rack 
and Pinion Ad- 
just nents ; Equip- 
ment, prepared 
Specimens, and In- 
struction Manual. 


Price $5.00 










, PRECISION- BUILT tyta i 
ef. Microscopes 
T] AND MmicRoscoPpy OUTFITS 
for Experimenters 


HE most reliable and efficient in 
struments for Amateur, Student, 
and Semi-professional use. Scientifically 
designed and carefully constructed; fit- 
ted with ground and polished lenses, eas- 
ily removed for cleaning. Guaranteed 
Bk mor be with clear, sharp definition; 
accurate velvet action rack-and mien foes focusing 

pan yee mee full tilting frames, adjust- 
able reflecting mirrors, sure- grip stage 
clips and other superior quality features. 
Made in three sizes— 
Senior Model—WNo. 203—225 X—$3.00 
Student Model—Wo. 205—150 te 300 X—$5.00 
Research Model—WNo. 207—3-nese objective, 

75 te 550 X—$7.50 

Each in dustproof wood cabinet 
Microscope Outfits with SCIENCECraft Micro- 
scopes and tor 
Biology, and Micro- -Chemistry experiments. Eight 
sizes — $1.25 — $2.00 — $3.00 —$3.95—$5.00— 










SCIENCECraft 
Microscopes — The 
Ideal Instruments 
f Home, School, 
Shop, or Laboratory 
use. 

















store, or we will send your choice fully agai on receipt of price. 
RAFT and SCIENCECrafe 
tisements in this magazine. 





rate BON 
5, — COPIES In 


$5.95—$7.50—$10.00. 
look for SCIENCECraft Microscopes and Outfits at your favorite 
ing prea a tricks and experi- 
ments you can do with materi- 
als found at home, also a Christ- 
mas Present Mystery and — 

GAIT and SC about CHE 

The PORTER CHEMICAL COMPANY 
5412 Prospect Avenue Hagerstown, Maryland 
Always mention PoPULAR SCIENCE 
MONTHLY when answering adver- 

Multi-Color Machine prints 

+ in 7 colors AT ONCE. No 
| experience required. Fine 
money maker. Only $1.94 
complete. SAMPLES FREE! 








=~ “ALU-PUSeass 


MOTO-TOOL 


saves time and labor 
on all craft work 


Everybody who works with 
his hands—at home, shop, 
school or profession—can 
use the efficient, attractive Moto- 
Tool to advantage. Grinds, drills, 
carves, polishes, etc. on all materials. 
Takes 10 seconds to do 10 minutes 
hand work. Absolutely safe—there 
are thousands in use. Weighs only 
6 oz., operates as easily as 
handling a pencil. Plugs 
in any light socket. 
Amazingly power- 
ful—about 25.060 
an r.p.m. Chuck han- 
dies a large va- 
riety of tools. 






































NEW MODEL 2 MOTO-TOOL 
Faster—More Powerful 
Jesigned for heavier shop work, this 
ractical, rugged machine is recom- 
nended where precision and accuracy 
are demanded “theN No. 2 Moto Tool has 
many — unit finger grip 
chuck lock —snap switch —air 
eaner—better cogting—convent- 
ent hanger. L) 


e price 8 t 27,0 
16. $0. por 


Ask your dealer for a dem- 
onstration or order by mail on 
10 day money-back trial. Sen 
today for attractive FREE booklet. 

DREMEL MFG. Co. 
1124 CT. Racine, Wisconsin 
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Flying Lifeboats Make 


Daring Rescues at Sea 
(Continued from page 144) 


station. From the position of the loop, 
the bearing is read, and the pilot is 
enabled to fly a true course toward the 
transmitter of WAAB. This form of 
navigation is positive and can be uti- 
lized with any broadcasting unit in the 
world, within receiving range. 

The radio direction finder recently 
brought about hospitalization of an 
insane man found swimming in the 
Atlantic 160 miles out from Boston. 
Lieut. T. G. Miller was taking life easy 
one Sunday morning when this mes- 
sage flashed into the Salem station 
from the commander of the Boston di- 
vision: 

“Trawler Ripple picked up apparently 
insane man in water. Proceed and take 
off man.” 

Shortly, Miller took off with a crew 
of three in the amphibian Canopus, 
heading out to the reported position of 
the Ripple. 


OG hung over the ocean, and a 

heavy sea was running. The pilot 
knew that a landing and take-off on 
the rough water would endanger the 
plane. Time was essential, as the swim- 
mer was fighting his rescuers violently, 
so Miller instructed the Ripple to con- 
tinue transmitting signals, and the di- 
rection finder on the plane led the pilot 
on a straight course to her, where she 
lay, hove-to on the shoals. 

The plane was brought down safely 
near the trawler, and the man placed 
in the cabin and secured from self- 
injury. After a successful take-off, he 
was landed at the Boston airport, and 
admitted to a hospital within two hours 
after his transfer from the Ripple. 

Seemingly little things sometimes 
lead to hasty rescues. William O’Neil 
of New Bedford, Mass., cut a boil with 
a rusty razor blade, and resumed his 
fishing aboard the Mao IV. Four days 
later blood poisoning set in, and O’Neil’s 
condition quickly became critical, his 
right side having become paralyzed. 

Across the continent, another rescue 
saw a twin-engined plane wallowing 
in heavy seas as it taxied twelve miles 
with two nearly drowned boys taken 
from a capsized boat in the breakers 
off Mission Beach. 


ICTOR Robinett and Owen Key 

were swept into the Pacific through 
the mouth of Mission Bay in a motor 
boat by a strong out-going tide. After 
a lifeboat attempting a rescue had 
overturned four times in the heavy 
ground swells, a call was flashed to 
the Coast Guard for help. Only a few 
minutes later, Lieut. Linholm was fly- 
ing low over the breakers, while Lieut. 
A. H. Hesford spoke words of encour- 
agement from the new “voice from the 
air,” a portable speech amplifier which 
hangs from a bracket at one side of the 
plane. This is the guard’s newest life- 
saving aid, through which directions 

(Continued on page 146) 
























Circulate heated air like a warm 
air furnace? 

Radiate heat you can feel, like 
a fireplace? 

Direct heat rays downward to warm 
the floor? 

End ashes and drudgery by burn- 
ing fuel oil? 




























Superfex Heat-Director No. 103$ 


only SUPE RFEX 


COMBINES All 4 COMFORTS 


Here’s modern oil heating — circulating, 
radiating and directed heat, ail from one 
stove. Adjustable shutters throw radiant 
heat outward or downward at any angle. 
With shutters closed, heat rises and 
circulates. 


Enjoy the cleanliness, economy and conve- 
nience of SUPERFEX heating. SUPER- 
FEX is especially designed to burn any 
one of a wide variety of fuel oils. See 
modern SUPERFEX designs at your 
dealer’s. Several sizes, porcelain 
enamel finish. Send for the booklet. 


The lank ff Quality 


PERFECTION STOVE COMPANY 
7876-C Piatt Ave., Cleveland, Ohio 

Please send me the booklet about SUPERFEX 
HEAT-DIRECTORS and RADIATING HEATERS. 
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HOW LONG SINCE 


YOU HAD A RAISE? 


Send for this valuable FREE Book 


Why don’t you consider getting a 
Royal Portable? No matter what 
your job, a Royal will help you at- 
tract attention from the higher-ups 

help you stand out as a man worth 
watching. We have records of hun- 
dreds of fellows . 4o have been promoted — had 
their pay raised—wJecause of a Royal. Proof? 
Send the coupon below for the FREE Book “Your 
14% Better Chance for Success.” It will open 


we Special offer 


A FEW PENNIES A DAY 
buys latest ROYA L 


model 
PORTABLE 








Never before 
such liberal 










terms for a 
genuine Royal 
the type- 
writer that’s 
easy for 


everyone 
to use. Be 
sure to 
look into 
it while 
this special 
offer lasts. Z 


FREE TRIAL w vour own ome 
FREE CARRYING CASE 


j— “ FREE TOUCH TYPING GUIDE 


SEND THE COUPON BELOW and find out 


how easy it is to own a Royal. You needn’t risk a 
penny. No obiigation. Buying is as easy as renting 
under these special terms. And you get beautiful 
Carrying Case FREE and the famous patented 
Tangora Instant Touch Guide FREE. 


GET VALUABLE FREE BOOK “Your 14% 
Better Chance for Success.’’ True-life stories of 
what others have done—and how. Contains valuable 
tips on getting ahead in business, in school, in life. 


Send the coupon NOW 
Fee ee eS Hee ee eee eee eee 
ROYAL TYPEWRITER COMPANY 
Dept. PD-3, 2 Park Ave., New York, N. Y. 
I should like to know how I can get a Royal 
Portable for only a FEW PENNIES A DAY, with 
FREE Carrying Case and FREE Touch Typing 
Course. 
| I would like a FREE TRIAL 
able in my home, 
my pert 
Also send FREE copy 
14° B otter Chance 





of a Royal Port- 


without any obligation on 


of your book, “Your 


for Success.”’ 
Nam 


Addr 


City 


CLAMPS 


Af" $0 


tate 
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has 5 NO.53 
1 a dave *% % £ 
Don't confuse — 


nr =) 
mappa nehay shin par tahines NO.S2 

vith the patented M Coa panacea 
Disc ¢ t 


Fittings for 2 No. 53 Dovble Bar Clamps $4.50 plus postage (10 Ibs.) 
Fittings tor 2 No. 50 ( ) Clamps $3.00 plus postage (6 Ibs.) 
Fittings for 2 Ne. 52 ('” ) Clamps $1.50 plus postage (4 Ibs > 


CATALOG ADJUSTABLE CLAMP CoO. 
F R E E ‘The Clamp Folks’ 


353 N. ASHLAND AVE., CHICAGO, U.S. A. | 
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Flying Lifeboats Make 
Daring Rescues at Sea 


(Continued from page 145) 


are given for maneuvering small boats, 
and encouragement is shouted to per- 
sons in danger. 

“Hang on, boys, we're comiug,’’ 
boomed the voice repeatedly as Lin- 
holm taxied up and Hesford climbed 
out on a wing to fling a line to the 
capsized runabout. 

Once he had the boys aboard, Lin- 
holm turned the ship out to sea and, 
in the face of towering breakers, taxied 
twelve miles around Point Loma into 
San Diego Bay before he could pull the 
glistening hull free from the water and 
take to the air for a speedy flight to 
headquarters at Lindbergh Field, San 
Diego. 

“What's the chief danger of such a 
flight?’’ I asked Linholm while riding 
with him on a training flight over the 
Pacific the other day. 

“Engines coming out,” he replied. 
“Twice, amphibians on the Atlantic 
have lost engines when coming down 
to a hard landing in rough seas. For- 
tunately, in the Mission Bay rescue 
we landed on what we call ‘sea six’.” 


HE Coast Guard, it appears, clas- 

sifies the state of the sea according 
to number, from zero to nine. Zero is 
glassy calm. No airplane and few small 
boats could remain afloat on the storm- 
lashed surface which qualifies for nine. 
Six is rough enough to win recently 
for Linholm and Hesford, together with 
Chief Pharmacist’s Mate T. A. Mont- 
gomery and Radioman J. E. Rieley, 
Congressional Medals, “in testimony of 
heroic deeds in saving life from the 
perils of the sea,” for their rescue of 
the two boys. 

Sometimes the rescuers lose their 
lives. From St. Petersburg, Fla., Lieut. 
Charles M. Perrott took off in an am- 
phibian to search for two boys, lost in 
a small launch during a heavy blow 
the preceding night. Perrott found the 
boat and signaled for a crash boat to 
render assistance. While he was cir- 
cling the bay a few minutes later the 
plane was caught by a hurricane and 
crashed, killing pilot and crew instant- 
ly. 

Soon the Coast Guard will be flying 
in tougher weather and landing on 
rougher seas than in the past. Six 
new twin-engine patrol flying boats 
capable of 2,000-mile flights will ex- 
tend the range of service. With these 
ships, pilots can land on a “sea eight.” 


"| ANDING,” as Linholm explained, ‘“‘is 

[* far easier than taking off. One 
bounce into a big wave and you stop. 
You may hit a dozen before pulling an 
amphibian into the air.” 

The thrilling story of aerial rescue 
has scarcely begun. Pilots may tell in 
coming months of aid rendered 1,000 
miles at sea by these shore-based life- 
boats of the sky. That will constitute 
only another chapter in the develop- 
ment of the Coast Guard. 


One Gent a Day 
Brings $100 a Month 


Over One Million Dollars in cash benefits haye 
already been paid to one-cent-a-day policyholders 
by National Protective Insurance Co., the oldest 
and largest company of its kind. 

Their new policy pays maximum Principal Sum 
benefits of $4,000, increasing to $6,000. Maximum 
monthly benefits of $100 are payable up to 24 
months. Large cash sums are paid immedia:cly 
for fractures, dislocations, etc. Also liberal bine. 
fits are paid for any and every accident. Same old 
price—just one cent a day. Age limits for policy— 
men, women and children—ages 7 to 80 years. 


Send No Money 

For 10 days’ free inspection of policy, simply 
send name, age, address, beneficiary’s name ond 
relationship. No application to fill out; no medica] 
examination. After reading policy, which wil! be 
mailed to you, either return it or send $3.65 which 
pays you up for a whole year—365 days. Write Na- 
tional Protective Insurance Co., 419 Pickwick B! : 
Kansas City, Mo., today while offer is still open, 














BUILDownAIR CONDITIONING 


Cool in Summer—Warm in Winter. Saves 

25% of coal bill. Changes and Cleans the 
air in your home 5 times every hour. 
Build for less than $18.00 unit costing 
$250.00. No better unit ever designed. 
Send only $3.00 for detailed plans or lic 
for information. Money back guarant 


_W. HERRON, Heating Engineer 
134 N Wyman St., Room 15, Rockford, Ill. 















The Midget Slide Rule 


equals a 12 in. apreight, slide rule in 
recision. Has A, B, D, Cl, Log 
og Fraction and thread’ scales. Gives 
Logs. Gives Trig. functions to 1 min 
from0to90 degrees. Engine Divided 
Scales on white coated sioner 
P ERMANENTL ” fe ACCURA 
Dia. 4 in. With case and instruction 
=. cash. $2.12C.0.D. LARGE 
in case $5.80. SATISF. A 
TION GUARANTEED. Free circulars. 


Gilson Slide Rule Co., Stuart, Fla. 
Slide Rule Makers since 1915 











(Patented 1-17-22) 
















© eee 4 
MODEL 
SUPPLIES 


: CLIPPER — MOTOR — SAILBOAT 


Blueprints — Woods — Tools— And hundreds of Scale 


A | 
br 






fittings in White Metal, Brass and Boxwood. 
Send 15 cents (will be refunded) for thie Catalogue to 
510 EAST 11 STREET 


(GENE’ 


Dept. P. S., New York City | 
mee 
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Statement of Ownership, Management, Circulation, etc., re 
quired by the Act of Congress of March 3, 1933, of P opular 
Science Monthly, published monthly at New York, N. Y. > fi r 
October 1, 1937, State of New York, County of New York, 
Before me, a notary public in and for the State and county 
aforesaid, personally appeared A. L. Cole, who, having been 
duly sworn according to law, deposes and says that he is the 
Business Manager of Popular Science Monthly and that the 
following is, to the best of his knowledge and belief, a true 
statement of the ownership, management, etc., of the afore- 
said publication for the date shown in the above caption, re 
quired by the Act of March 3, 1933, embodied in Section 
537, Postal Laws and Regulations, printed on the reverse 
of this form to wit: 

1. That the names and addresses of the publisher, editor 
managing editor, and business managers are Publisher 
Popular Science Publishing Co., Inc., 353 Fourth Avenue 
New York, N. Y.; Editor, Raymond J. Brown, 353 Fourth 
Avenue, New York, N. Y., Managing Editor, Raymond J 
Brown, 353 Fourth Ave., New York, N. Y., Business Man- 
ager, A. L. Cole, 353 Fourth Avenue, New York, N. Y 
2. That the owners are: = Science Publishing Com 
pany, Inc., 353 Fourth Ave., New York, N. Y.; Stock 
holders of Popular Science ” Publishing Company, Inc., 
Mansell and Company, 45 Wall St., New York; Alice A 


Fisher, Greenwich, Conn.; Oliver B. Capen, Bedford Vil- 
lage, N. Y.; Noreen 8S. C apen, Bedford Village, N. Y.; 
Robert Cade Wilson, 683 Springfield Avenue, Summit, 
N. os Ada B. Wilson, 683 Springfield Avenue, Summit, 
N. ; Marguerite N. Cole, Valley Road, Plandome, L. L., 
N. ¥ John Nichols, 353 Fourth Avenue, New York, N. ¥ 


3. That the known bondholders, mortagees and other security 
holders owning or holding 1 percent or more of the total 
amount of bonds, mortgages, or other securities are: none 
4. That the two paragraphs next above giving the names of 
the owners, stockholders and security holders, if any, contain 
not only the list of stockholders and security holders as they 
appear on the books of the company, but also, in cases where 
the stockholder or security holder appears upon the books of 
the company as trustee or in any other fiduciary relation, the 
name of the person or corporation for whom such trustee is 
acting, is given; also that the said two paragraphs contain 
statements embracing affiant’s full knowledge and belief as 
to the circumstances and conditions under which stockholder 
and security holders who do not appear upon the books of the 
company as trustees, hold stock and securities in a capacity 
other than that of a bona fide owner, and this affiant has no 
reason to believe that any other person, association, or corpo 
ration has any interest direct or indirect in the said stock 
bonds, or other securities than as so stated by him 
(Signed) A. L. Cole, Business Manager. 

Sworn to and subscribed before me this 29th day of 

September, 1937 


Esther Eyl, Né otary Public, Kings County Clerk’s No. 43 
Registry No. 8040. New York County Clerk's No, 98, Reg 
No. 8F 


(Seal) My Commission expires March 30, 1938. 





POPULAR SCIENCE MONTHLY 

















—s 





























am epee | on ou am ae we 







efits haye 
icyh< rs 
the « est 
‘ipal im 
Maximum 
up ft 24 
medi ly 
ral 

San ld 
* pol - 
irs. 

y, si ly 
ame ] 
> medical 
1 will 
65 w I 
Vrite 4 
ck B 

ill open 
ns 





+ Rule 


e rule in 


ractions 
GE SIZE 
TISFA( 
tirculars 
art, Fla. 
1915 
—$—$—$—____ 





a 


or 


ES 
DAT 


Scale * 


Section 
reverse 


editor 
lisher 
venue 
Fourt! 
ond J 
Man- 
 * 4 
Com 
Stock 
Inc., 
ce A 
| Vil- 
ae 
mmit 

mmit, 
= = 
_~ * 

"urity 
total 














Cheaper HEAT 
| Without COAL, 


or Range — 30 
Remarkable invention burns 96% air, - 
of a cheap variety of oil chigtaatte every- 
where. away with coal, wood, ashes; 
MBS dirt and drudgery. Clean, silent, quick, like 
gas heat. 3 times hotter than coal and 
cheaper. Temperature controlled. No more 
gai upon bitter cold, wintry morn- 
ings. Many automatic features. No gas or 
electricity needed. Safe as any ordinary kitchen range. Easy to 
install—no damage > stove—simply sits in firebox of any 
stove, range, heater or furnace. Costs just a few cents a day to 
operate. TRY 30 DAYS AT OUR RISK. Low introductory 
and 3) trial. Write for FREE CATALOG. 
GENTS oa spare time workers: Oil heat saves money this 
year —, buy to —» a Write for free porn offer that 
t NOW! Listed as 
approved by hel Nat'l Board « of Fire Underwriters. BRIGHAM 
RNER CO., 2918-N Clark Ave., St. Louis, Mo. 


ys Free 











MODEL TRAINS 


MIN-I-SCALE 
MODELS 


Perfect, die cast scale models, accurate 


to the smallest detail. Absolute scale 
accuracy. Sturdy construction. Precision workman- 
ship. All locomotives ‘‘run-in’’ under power. Both 
kits and assembled units——Pullmans, Box Cars, Com- 
bination Baggage and Day Coaches, Tank Cars and 
Hoppers. Kits easily assembled without drilling or 


machining. Castings prime coated. Ask your dealer 


or send name and 3c stamp for full 
FREE 
FOLDER 





information. 
SHS. s 7-TUBE mrcetore 


CONGRESS TOOL & DIE CO. 
9038 Lumpkin Ave., Detroit, Mich. 

RCA RADIO 
95 


MONEY BACK IF NOT 100% SATISFIED! 
Why pay fancy prices for AUTOMATIC TUNING 


— FB of US 2nd) Table and Console Models 
written guarantee. No-risk Pa A ns oy A tubes 
home trial—money, back! for FARMS, HOMES and AUTOS 
if not absolutely satisfied,| ONE YEAR GUARANTEE 


WORLD-WIDE RADIO CO., 2870 Elston Ave., Dept. 82 Chicago, Ill, 























Magnifier 


Dealers! Jobbers!Agents! 






A practical, easy-operating and attractive mag- 


nifier with 145’ dia. lens and two fally ad- 
justable ball joints. Finished in chrome plate 
and crinkled enamel. An ideal instrument for 
home, office and shop. This is the fast seller you 
have been looking for. Write for particalars 


at once. 


THE MAG-NI-LINE PRODUCTS 
3456 E. Jefferson Detroit, Mich. 





MOV Epnaseroest OA DAY 


Nationally Advertised! 10 Day Trial! 


Entertain with real movies of children, trips, epee tion 
events, etc. Latest Mode! Movie Cameras and Projec 
tors, 8MM and 16MM sizes. For homes, business 
churches, schools, clubs. All accessories. Satisfied 
customers through out the world. 

MONEY — J, DAY tl on Ao! neerae fo and 
OW as 




















rojectors. Bala 

Dek DAY. WRITE FOR PREE details TODAY 
DON ELDER’S HOME MOVIES 
Dept. PS-12-37, 738 Boylston S$t., Boston, Mass., U.S.A. 












e ol. di ¢ 
Se ee 4 


Portable *S "Re 


World’s — Radios 4 
Justa ponditel— we. only 2 Ibs.—Size 3x 
rmance! = Wn BUILT 


tube - 
IN “WouUDSPEAKER and AE z—Re- 
quires no ground—Hi-effic «.. y 7 Se and 
foreign parts. Has Broadcast, short wave and 
¢ 


— n bands! Simple tooperate—durable— -trouble 


dee) Radio for Office, A Bedrooms, College, Camps, Trailers, 
Foie etc. Battery model cot batteries inside case for use on farms, 
boats, autos, etc. Electric model uses 110 A.C.D.C. Either model kit 
of parts for $6.49—Wired and checked 50c pba or $6.99 complete 
ready to listen! Beautiful breakproof cabinets. State Color. 
SENDONLY $1 002 ay postman balanceondelivery. eatearion 8 
for battery mode! $1.25 extra). Free catalo 

listing 100 other radios at factory price rder now! Guarante 


TINYTONE RADIO Co., PS-12, KEARNEY, NEBRASKA 











DECORATIVE DECALCOMANIA TRANSFERS 
Imported Designs of all Sizes and Types — Flowers, 
Figures. Marquetry, Juveniles, Birds, ete., ete., for 
Furniture, Doors, Metal Objects and what not. 
Catalog with 800 illustrations in Color sent for 25c. 
Deductible on first purchase of a dollar or more 


L. C. WELLS, Dept. PS-712, 25 E. 26th St., N. Y. C. 
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Stamp Detective 


Solves Mysteries 
(Continued from page 51) 


isms function exactly alike. Their parts 
wear out differently. They are set with 
different tensions. They operate under 
different conditions of heat and mois- 
ture. They clip off the stamps in dis- 
tinctive ways. Their teeth leave marks 
on the gum which, under a microscope, 
“fingerprint” them. 

Each year, the number of such dis- 
pensing devices in use is increasing. 
Del Witt believes a development of the 
future may be machines which will 
place a distinctive mark or number on 
every stamp they deliver to aid in trac- 
ing senders of criminal letters. 


VEN when stamps are not obtained 

from vending machines, Del Witt 
has found, they may contain clews that 
a skilled observer can detect. Clerks in 
stores and post offices, for example, 
tear up sheets of stamps mechanically 
without giving thought to how they do 
it. From force of habit, some clerks 
always tear the sheets vertically, others 
horizontally. 

One of the laboratory aids which the 
stamp detective has developed is an 
original apparatus which illuminates 
the pieces of paper with light projected 
through them. Even the tiniest varia- 
tion in a stamp—a microscopic scratch 
on George Washington’s eye, or the 
faintness of the bar across the “C’”’ ina 
cent mark—may provide the needed 
clew. Such differences help trace 
stamps to given engraving plates and 
places of sale. 

Twice, in recent months, Del Witt 
has come to the aid of friends. Not 
long ago, a tenant in an apartment 
house moved out leaving a large bill 
unpaid and taking the key to the apart- 
ment with him. Later, the key was re- 
turned by mail. The landlady ap- 
pealed to Del Witt. He examined the 
stamps on the envelope, comparing 
them with others in his collection. 
They might have come, he found, from 
either of two neighborhoods. The wom- 
an made inquiries in both areas, and 
discovered her former tenant living in 
a wealthy man’s home where he was 
employed as chauffeur. 


N ANOTHER occasion, the cash- 
ier of a local bank sought Del 
Witt’s help. One of the patrons had sent 
in some money by mail, neglecting to 
enclose a deposit slip or to put a return 
address on the envelope. Through the 
stamps, Del Witt traced the letter to 
a certain section of the city. This tip 
enabled the bank official to find the un- 
known depositor, an elderly spinster, 
and to credit the money to her account. 
Eventually, Del Witt believes, police 
departments in every large city will 
build up accurately catalogued, up-to- 
date files of all the stamps sold in the 
various zones. Such collections would 
enable trained stamp experts to give 
invaluable assistance in the solution 
of crimes. 
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@ Times change! Homecrafts- 
men, like mechanics, are buying 
the best saws made. The thriftiest 
home workshop circular saw 
is Disston De Luxe. On any 
job, it means easier cutting. It 
gives a lifetime’s satisfaction. 


DeLuxe Cross-Cut—Rip—Combination 

6" (Yy"hole),$2.70 8" (4",5¢",34" hole) ,$3.50 
7” (A" hole), $3.10 10” (59",3%4" hole) ... $4.50 
DeLuxe Hollow Ground Combination 


6" UA" hole), $4.30 8” (%",54",3%4" hole) ,$5.40 
7” (A"hole),$4.90 10” (5¢",34"hole) ... $6.90 








aa ASK DEALER 
for DISSTON SAWS 


a==sFREE MANUAL op wo oe = 


stow 
Ct aa Write us for‘‘Saw, Tool and File 
ame Manual” telling How to Choose 


\ <oo* 

al 4) and Use Saws. FREE 

4 ki Henry Disston & Sons, Inc. 
oe — 1210 Tacony, Philadelphia, U.S.A. 










Address----.. paipotintatndshndntindiniababebeadadaa 
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| HAVE TO BE SO 
CAREFUL WHAT | EAT 
OR | GET AWFUL 

ACID INDIGESTION, 


) | HAD THE SAME 
%, TROUBLE UNTIL! 
Le) STARTED TO CHEW 
al TUMS AFTER MEALS. 
THEY SURE ARE 
GREAT. 

Py, b 


WELCOME RELIEF QUICK 
FROM ACID INDIGESTION 


ES—TUMS, a _ remarkable discovery 

brings amazing quick relief from indiges- 
tion, heartburn, sour stomach, gas, and con- 
stant burning caused by excess acid. For TUMS 
work on the true basic principle. Act unbeliev- 
ably fast to neutralize excess acid conditions. | 
Acid pains are relieved almost at once. TUMS | 
contain no laxatives; no harmful drugs. Guar- 
anteed tocontain no soda.Over114 6 billion TUMS 
already used— proving their amazing benefit. 
Try TUMS today. Only 10c for 12 TUMS at 
all druggists. Most economical relief. Chew like 
candy mints. Get a handy 10c roll today, or the 
three roll economy package with metal con- 
tainer for only 25c. 



























sf 4 10: Ship or Coach Model * 


'TTUMS FOR THE TUMMY 
(IN ACID INDIGESTION 
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MINIATURE SHIP MoDELS, Dept. NA, 


TRAILER GUM 













tter tte ct dittess 
. ideas and suggestions for > waller buyers, builders 
bearings. ¥ nur frac th sna H P. motor runs it and users Tells how to build Tops, Beds, Cabinets, 
~~ ust etc. All about Electric Light and Water Systems. 
de “new a cash prize. contest a with Floor Plans, etc. Catalog of parts and equipme me 
pees » 8: Drill Press, $2.50 includes everything you want— Axles, Hitche 
Reheie @ 54.90: Sander, #1, et Pumps Stoves Lights, Windows, Sinks, Te silets.” ¢ 
Seder tyes ~ eq . | Mattresses—over 500 items exclusively for build: 


| ing and equip: > ing ‘a traile Tr 


Expose Secrets No Ordinary 
Microscope Can Reveal 


mactino POLARIZING 





$35 Once—NOW ‘8 
OVER 6,000 IN USE 


Many model builders are not aware| of 
the fact that the G. H. Q. gas engine ofce 
sold for $35 each and the demand wasjso 
great that there was a waiting list of cis- 
tomers. Mass production methods afd 
enthusiastic customer reception have eb- 
abled us to lower our price, postpaid, to 
$8.50 for a finished parts set and $12.49 
for the completely assembled motor. 


a ONE DAY 
yam, Service 
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4 Port 2 Stroke 4 

cycle— >,’ Stroke— s 

15 16 Bore-— 

300 52.900 R. P. . . 

gz. Motgr - Flies model § 

urns 34), ow - planes up to$ 

h- Bearin 

Surface, = tg 10 ot Se 3 
saaxsmarss spread; also used 4 
* Di -—Ro- 

fation, Elther for boats, etc. 

Direction. Anengineeringtriumph 4 


accomplished after 
years of research. No 
oil, gas or batteries included. 
A finished flywheel mounted 


% 

on every assembled motor. ' 
' 
| 





FINISHED PARTS KIT $829) 


FINISHED ASSEMBLED $1259 ‘cas 
MOTOR with flywheel os 





G. H. Q. MODEL AIRPLANE CO.@ 
9545 East 149 St. New York, N.Y. 








Make money building these beau- 
tiful ornaments. Hulls of Calif. 
Redwood, fully” shaped and all parts 
cut exactly to fit, including sails. Full 
instructions and drawings. Also 27 in. 
Queen Mary, $2.50; Santa Maria, May- 
flower, ete. $4.50; Constitution $6.00; 
Preston now $4.50, (reduced from 
$6 00) : and many others $1.00 to $6.00 
Se stamp for NA. Perk atalog. 
Perkasie, Pa. 








£On a 
oe ade on * OWNERS £77 ogs 
u oc today 
or this big 100 pase be —y x*BUYERS 


ill of valuable informatic 


ush 25c (coin) today 
satisfaction positively guaranteed. 


RAILER SUPPLY CO., Box 438-8, WAUSAU, WIS. 





LARIZING MICROSCOPES 





You'll be amazed at the startling 
colors that spring up before your 
eyes... brilliant, vivid colors that 
you’ve never seen before. They've 
always been there, but it takes a 
Polarizing Microscope to reveal 
them. Send today for free hand- 
«&, somely illustrated folder explain- 
ASS ing the wonders of this amazing 


new invention. 


MICROSCOPES 








nention PopuLAR ScteNce Mont 


. The Meccano Company of America, Inc. ; 
; i Dept. 56, 200 Fifth Avenue, New York City ' 
t a Please send—free—handsomely illustrated H 
; folder. ' 
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Driving a Car by Ear 
(Continued from page 72) 


good. Or they may only howl in very 
dry weather, or when you get them 
soaking wet. The important thing is 
whether the noise keeps up, or whether 
it comes only once in a while and then 
disappears. The same thing applies to 
chattering brakes, because a chatter 
and a howl are about the same thing. 
Both are vibrations caused by some 
particular condition of the brake lin- 
ing and the brake drum—usually a 
glazed surface on the brake lining. A 
long run down a mountain with the 
brakes partly on may put a temporary 
glaze on the surface, but it will dis- 
appear after a few quick stops. Of 
course, if the car has seen many thou- 
sands of miles of hard service, and the 
brakes suddenly begin to chatter or 
squeal continually, they ought to be 
checked right away.” 


6 RE there many other noises I’m 
likely to hear that don’t mean 


| real trouble?” 


“Sure, plenty of ’em,” Gus replied, 
as he put the end of the hose back on 


,its hook. “Sometimes, on a cold morn- 


ing, while you’re letting the motor 
warm up a bit, you may hear a sput- 
tering, gurgling noise from under the 
car. Don’t let it worry you. It’ll be 
water, condensed from the exhaust 
umes in the muffler, being forced out 
the vent hole. If you see a small pud- 
qie of water on the floor after you 
drive the car out, that’s probably where 
it came from. Then, if you hear a ‘slap, 
slap, slap,’ noise when you drive onto 
a smooth concrete road from a dirt 
road or from your own bluestone-cov- 
ered driveway, it probably isn’t a piece 
of the tire tread coming loose, but a 
small stone wedged into the tread. If 
the noise doesn’t stop within a quarter 
mile or so, it isn’t a had idea to get out 
and investigate. There’s always a 
chance that it’s a nail or a piece of 
scrap metal. 

“Yhere’s another noise that sounds 
like trouble but doesn’t mean much,” 
Gus continued as he directed a golden 
stream of oil into the filler hole. “That 
is a sort of a ticking rattle that comes 
from one of the wheels just as the car 
stops. It’s a lot like the sound we 
used to get from a loose demountable 
rim in the days when cars had such 
things. But, while a loose rim in the 
old days might mean a tire coming off 
on the road, the noise you hear nowa- 
days means only that the large snap- 
on cap over the hub of the wheel is a 
bit loose. If it fell off, you’d have to 
buy another one, but the operation of 
the car wouldn’t be affected.” 


OW about some of the noises 

that are real danger signals?” 
Knowles asked, while the mechanic 
was rechecking the oil level. 

“There’s one that a lot of people 
don’t listen for,” Gus replied, ‘‘and that 
is the rather sharp click, accompanied 

(Continued on page 149) 
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Driving a Car by Ear 
(Continued from page 148) 


by a slight jar, that comes when you 
have backed and you let in the clutch 
to go forward again. If you hear that 
sort of a noise, you’d better check up 
on the tightness of the back wheels on 
the hubs. If a wheel is loose and is 
sawing back and forth against the key, 
the key may be sheared off and the 
wheel will be free on the shaft—which 
means a tow-in job. Or else the end of 
the shaft may snap off, and then you 
will be in trouble.” 


OMETIMES I hear a slight click if 

I don’t have the motor going at 
the right speed when I let in the clutch 
after shifting gears,” Knowles _ re- 
marked. “Is that the same thing?” 

“The click you hear then is mostly 
the taking up of the play—or, in other 
words, the backlash in the whole drive 
from motor to rear wheels,’ Gus ex- 
plained. “You can get that sound in 
most cars, no matter how tightly the 
wheels fit.” 

“How about motor noises? Is it easy 
to learn to tell which noises mean that 
real trouble is coming?” 

“How are you going to do that,” Gus 
countered, “when most of the things 
that mean trouble coming to the motor 
don’t give any warning noises? The 
noise comes after the damage is done. 
Take the oil supply, for example. If it 
fails and you don’t happen to notice 
the lack of pressure on the gauge, or 
the increase in motor heat on the dash 
thermometer, then the first thing you 
know about it is when a heck of a lot 
of clattering and clanking tells you 
that a bearing is shot, or when the 
motor stops because the pistons stick. 
All that your ears can do is to tell you 
when something has gone wrong—not 
when it is about to go wrong.” 

‘“‘Now I think of it, I can see that it 
would have to be that way,’ Knowles 
admitted, ‘because the engine parts 
move at such high speed and fit so 
closely. As long as they fit, they can’t 
make any funny noises—and when any- 
thing happens to make ’em loose, the 
damage is already done. Are there 
any other important things to listen 
for, outside of the motor?” 


? ELL,” said Gus, wiping his hands 

W on a wad of waste, “if you hear 
a grating and grinding noise from a 
front wheel and you feel a slight drag 
on the steering wheel on that side, slow 
down at once and head for a repair 
station, because you’ve probably broken 
a front-wheel bearing.” 

Knowles climbed into his car and 
started the engine. 

“Thanks a lot, Gus,” he said. “I sup- 
pose this listening for noises is a 
necessary evil of motoring, eh?” 

“It isn’t for one of my customers, 
anyhow,” grunted Gus. 

“How’s that ?”” Knowles asked. “Is he 
one of those ‘I should worry’ drivers?” 

“He’s just as fussy as you are—but 


”? 


he’s stone deaf! 
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